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ABSTRACT
The e f f e c t s  o f  n a tu ra l  day pho toper iod ,  18 o r  20 days 
o f  i n i t i a l ,  a r t i f i c i a l l y  long p h o tope r iods ,  and 25 o r  27 
days o f  i n i t i a l ,  a r t i f i c i a l l y  long photoper iods  upon the  
v a r i a b l e s  o f  d a te  o f  f i n i s h ,  percen tages  o f  p l a n t s  f i n i s h i n g  
f o r  s e l e c t e d  s a l e s  p e r io d s ,  t h e o r e t i c a l  d a te  o f  f l o r a l  i n ­
d u c t io n ,  f i n a l  h e ig h t ,  number o f  l e a v e s ,  average in te rnode  
l e n g th ,  number o f  b r a c t s ,  b r a c t  spread and c y a th i a l  c l u s t e r  
d iameter  f o r  a t o t a l  o f  18 commercially  importan t  c u l t i v a r s  
o f  Euphorbia pul cherr ima Mi l i d ,  ( p o i n s e t t i a )  were s tu d ie d .
In a r e l a t e d  s tu d y ,  t h e  e f f e c t s  o f  t h r e e  d i f f e r e n t  pinching 
d a te s  on the  above mentioned v a r i a b l e s  f o r  th e  same c u l t i v a r s  
were i n v e s t i g a t e d .  In g e n e r a l ,  t h e  in f lu e n c e  o f  l i g h t i n g  
regime was g r e a t e r  than t h a t  o f  p inching  d a te .  P lan t s  grown 
on n a tu ra l  days and pinched e a r l y  f i n i s h e d  e a r l y  when compared 
to  o th e r  t r e a tm e n ts .  Of a l l  th e  v a r i a b l e s  measured, da te  
o f  f i n i s h ,  percen tages  o f  p l a n t s  f i n i s h i n g  f o r  t a r g e t e d  s a le s  
p e r io d s ,  h e ig h t ,  number o f  b r a c t s ,  and b r a c t  spreads  were 
most profoundly a f f e c t e d .  The r e p o r te d  da tes  o f  f l o r a l  
induc t ion  and th e  r e p o r t ed  response  groupings f o r  th e  p a r t i c u l i  
c u l t i v a r s  were found to  be ,  in most c a s e s ,  no t  v a l id  in 
Baton Rouge, Louis iana .  Although a l l  o f  t h e  t r e a tm en ts  
a f f e c t e d  a l l  o f  th e  measured v a r i a b l e s ,  almost a l l  o f  the  
p l a n t s  grown f o r  t h i s  s tudy  were cons ide red  q u i t e  accep tab le
f o r  peak s a l e s  p e r io d s .  The r e l a t i o n s h i p s  among cy a th ia l  
c l u s t e r  d iam e te r ,  number o f  b r a c t s  and b r a c t  spreads  were 
d i scu s sed .
INTRODUCTION
The fo rc in g  o f  p o i n s e t t i a  ( Euphorbia puTcherrima W i l l d . ) 
f o r  given s a le s  per iods  i s ,  as y e t ,  an incom ple te ly  understood 
s c ie n c e .  There  a r e  a number o f  f a c t o r s  such as c u l t i v a r s ,  
p inching schedu le ,  tem pera ture  and l i g h t i n g  requirements  which 
appear  to  be s t rong  de te rm ina n ts .  A number o f  i n v e s t i g a t i o n s  
have been undertaken to  co n s id e r  the  e f f e c t s  o f  th e se  and o th e r  
d i s c r e t e  f a c t o r s ,  such as  growth media and growth r e g u la to r s  
(24,  93, 82) .  The r e s u l t s  o f  th e se  fo rc in g  de te rm ina te s  have
been r e p o r t e d ,  in the  main, as a f f e c t i n g  a s i n g l e ,  or  a t  b e s t ,
a few c h a r a c t e r i s t i c s  o f  o v e ra l l  p o i n s e t t i a  p roduct ion  (4 ,  8 ,  13, 25) .  
These da ta  begin to  produce a s e r i e s  o f  g u id e l in e s  which can 
be used by growers in producing c o n s i s t e n t  q u a l i t y  crops .
There  do appear  to  be in the  r e s e a r c h ,  however, v a r i a t i o n s  
in  r e s u l t s .  The sources  o f  th e se  v a r a t i o n s  a re  probably very 
complex. They may be r e l a t e d  to  the  methodology o f  ex p er im en ta t ion ;
they  a re  a l s o ,  w i thout  doubt ,  the  r e s u l t s  o f  p e c u l i a r  loca l
growing c o n d i t io n s .  The product ion  o f  p o i n s e t t i a s  may be, t h e r e f o r e ,  
profoundly  a f f e c t e d  by such reg iona l  environmental  f a c t o r s  as 
tem pera tu re ,  l i g h t  i n t e n s i t y ,  and photoper iod  (5,  8,  17, 56).
The e f f e c t s  o f  th e se  v a r i a t i o n s  in environment may a f f e c t  a l l  
a sp e c t s  o f  p o i n s e t t i a  q u a l i t y .  Profound e f f e c t s  would be expected 
on d a te  o f  f i n i s h ,  b r a c t  number, b r a c t  sp re ad ,  p l a n t  h e ig h t ,  
cya thea  c l u s t e r  d iam e te r ,  and in te rn o d e  l en g th .
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2The ex ac t  e f f e c t s  o f  loca l  growing co n d i t io n s  on s p e c i f i c  
c u l t i v a r s  a l s o  remain unknown. Much more resea rch  
i s  e s p e c i a l l y  needed in  t h i s  f i e l d ,  p a r t i c u l a r l y  in  l i g h t  of  
an in c reased  need to  produce q u a l i t y  crops  a t  lower and cheaper  
fo rc in g  tem p era tu re s .  There i s  a l s o  an inc reased  need f o r  more 
hard da ta  on fo rc in g  r e s u l t s  in more s o u th e r ly  r e g io n s ,  as th e re  
i s  an in c r e a s in g  t re n d  toward moving more p o i n s e t t i a  production 
i n t o  t h i s  a r e a .
This s e r i e s  o f  i n v e s t i g a t i o n s  was begun in  o rd e r  t o  help 
accomplish th e  fo l low ing :  F i r s t ,  examine in  a u n i f i e d  way the
c o l l e c t i v e  e f f e c t s  o f  i n t e r a c t i o n s  t h a t  would occur  between 
a range o f  commercial p o i n s e t t i a  c u l t i v a r s  and va r ious  pinching 
d a te s  and a r t i f i c i a l  l i g h t i n g  schedules  with the  view toward 
a s se s s in g  t h e i r  e f f e c t s  on such q u a l i t y  parameters  as da te  of  
f i n i s h ,  b r a c t  sp read ,  b r a c t  number, cyathea d iam ete r ,  p l a n t  
h e ig h t ,  and in te rn o d e  le n g th ;  secondly ,  examine th e se  r e l a t i o n s h i p s  
as  they  e x i s t  under fo rc in g  co n d i t io n s  in t h e  Baton Rouge,
Louis iana  a r e a .
I t  i s  hoped t h a t  th e  da ta  ob ta ined  w i l l  produce workable 
fo rc in g  schedules  f o r  th e  growers of  Southern Louis iana .
HISTORY AND REVIEW OF LITERATURE
Euphorbia pulcherr ima W i l l d . ,  the  p o i n s e t t i a ,  i s  a member 
o f  the  spurge f am ily ,  the  Euphorbiaceae. Euphorbia i s  a l a rg e  
genus with well over  600 s p e c i e s .  Many o f  th e se  spec ies  a re  
su c cu le n t  and a l l  a r e  c h a r a c t e r i z e d  by f low ers  w i thout  p e t a l s ,  
which a re  im perfec t .  The in f l o r e s c e n c e ,  c a l l e d  a cyathium, 
c o n s i s t s  o f  a s in g l e  female f low er  surrounded by a c l u s t e r  of  
male f low ers  (16) .  The showy p o r t io n  o f  Euphorbia pulcherrima 
in f lo r e s c e n c e s  i s  th e  b r a c t s .  These a re  red in  the  n a t iv e  spec ies  
and c u l t i v a t e d  mutants a r e  known with  w h i te ,  p ink,  pink and white  
marbled,  and pink and red sp o t t e d  b r a c t s .
The p o i n s e t t i a  i s  n a t iv e  to  the  mountainous reg ions  around 
Taxco, Mexico. They a r e  o f  very a n c ie n t  c u l t u r e  in the  region 
and were f i r s t  known by th e  Aztec name C u e t l a x o c h i t l . The 
Aztec n o b i l i t y  were p a r t i a l  to  th e se  p l a n t s  and t h e i r  b r i l l i a n t  
c o lo r s  were cons idered  symbolic o f  p u r i t y .  The ethnobotany 
o f  th e  p o i n s e t t i a  in  th e  v a l l e y  o f  Mexico included ceremonial 
uses as well  as medicinal  a p p l i c a t i o n s  (16) .  In pos t-conques t  
t im es ,  the  p o i n s e t t i a  has become an important  p a r t  o f  deco ra t io n s  
f o r  Christmas s e r v i c e s .
The h i s t o r y  o f  the  p o i n s e t t i a  in the  United S t a t e s  began 
with  i t s  i n t ro d u c t io n  in 1825 by Robert P o i n s e t t ,  th e  f i r s t  
United S t a t e s  ambassador to  Mexico. P o i n s e t t  was an accomplished 
amateur b o t a n i s t ,  who main ta ined  an ex ten s iv e  p r iv a t e  c o l l e c t i o n
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4a t  h i s  home in  G r e e n v i l l e ,  South Caro l ina .  P o i n s e t t  gave 
specimens o f  p o i n s e t t i a  to  th e  famous b o t a n i s t  John Bartram 
o f  P h i l a d e lp h ia .  The f i r s t  nurseryman in th e  United S t a t e s  
t o  s e l l  p o i n s e t t i a  was Robert B u is t .  He so ld  th e se  p l a n t s  under 
th e  name Euphorbia p o i n s e t t i a . This was a c t u a l l y  a misnomer, 
f o r  th e  p l a n t  had been desc r ib ed  e a r l i e r  as E. pulcherrima 
by W i l ld e r ,  but  th e  name s tuck  and th e  p la n t s  have been c a l l e d  
p o i n s e t t i a s  ever  s in c e .
Early  uses o f  th e  p o i n s e t t i a  in  the  United S t a t e s  were 
q u i t e  v a r i e d .  Most of  the  p la n t s  were too l a r g e  a t  f i n i s h i n g  
f o r  anyth ing  excep t  l a r g e  c o n ta in e r s .  There was much f i e l d  
growing o f  p o i n s e t t i a s  f o r  cu t  f low er  p roduc t ions .  This was 
an e a r l y  p u r s u i t  o f  t h e  founder  o f  Ecke P o i n s e t t i a s ,  Inc.
Mr. A lb e r t  Ecke (16).  From 1920, u n t i l  the  p r e s e n t ,  t h e r e  has 
been a s teady  in c re a se  in p o p u la r i t y  o f  th e  p o i n s e t t i a  as a 
f l o r i s t  crop.  Early  c u l t i v a r s ,  such as 'True Red ' ,  'E a r ly  
Red ' ,  ' S t .  Louis '  and 'Hollywood ' ,  were a l l  f a i r l y  l a r g e ,  rangy 
p l a n t s  which f i n i s h e d  in  l a t e  w in te r .  As po t ted  specimens, 
th e se  c u l t i v a r s  u s u a l ly  l o s t  a l l  t h e i r  leaves  by th e  time o f  
f i n i s h i n g .  In o rde r  t o  compensate f o r  t h i s  s h o r t  coming, Boston 
f e rn s  were p lan ted  in with  p o i n s e t t i a s  (62) .  In t im e ,  newer 
c u l t i v a r s  appeared ,  e i t h e r  as s ee d l in g s  o r  as s p o r t s ,  which 
were o f  more d e s i r a b l e  h o r t i c u l t u r a l  c h a r a c t e r i s t i c s .  Some of  
th e se  included 'O ak lea f '  ( in t roduced  in  1931), a v a r i e t y  with
5s h o r t e r  h a b i t  and wider  b r a c t s ;  ’ Improved A lb e r t  Ecke1 (1945),  
a f r e e l y  branching ty p e ;  ’ Improved In d ia n a p o l i s  Red' (1952) 
with  s h o r t e r  h a b i t  and l i g h t  red b r a c t s ,  and 'Ecke White'  (1945) , 
which was t o  become th e  b e s t  whi te  pot  v a r i e t y  in the  t r a d e  
f o r  seve ra l  y e a r s  (16) .
The c u r r e n t  e ra  o f  p o i n s e t t i a  c u l t i v a r s  began with th e  
i n t ro d u c t io n  o f  the  c u l t i v a r  Paul Mikkelsen by M ikkelsen 's  
Inc.  This v a r i e t y  had s t i f f  stems and was f r e e  branching in 
h a b i t ,  and most im p o r tan t ,  i t  r e t a i n e d  i t s  f o l i a g e  over  a long 
s h e l f - l i f e .  'Paul Mikkelsen '  mutated and produced ' Mi kkel 
Rochford ' .  'Mikkel Rochford'  gave r i s e  to  such s p o r t s  as 
'White R ochfo rd ' ,  'P ink  Rochford ' ,  'Card ina l  R ochford ' ,  'B r ig h t  
Rochford'  and 'Improved Rochford ' .  In 1968 Paul Ecke P o i n s e t t i a s  
in t roduced  a very l a r g e ,  long-keeping c u l t i v a r  C-l Red^ The 
c o lo r  and conformat ion o f  t h i s  c u l t i v a r  i s  s t r i k i n g .  Sports  
o f  'C - l  Red' in c lu d e  'C - l  P i n k ' ,  'C - l  W h i te ' ,  'C - l  Hot Pink'  
and th e  sp o t t e d  c u l t i v a r  J i n g l e  B e l l s .  The C-l group o f  c u l t i ­
vars  a re  most o f te n  grown as unpinched p l a n t s .  The in t ro d u c t io n  
o f  the  Hegg s e r i e s  o f  c u l t i v a r s  , beginning in  1965 with the  
c u l t i v a r  Annette Hegg and i t s  subsequent  s p o r t s ,  'Annet te  
Hegg W h i te ' ,  'Annet te  Hegg P i n k ' ,  'Annet te  Hegg M arb le ' ,  'Annette  
Hegg Supreme' ,  'Annet te  Hegg Dark R ed ' ,  'A nnet te  Hegg M axi ' ,  
Annette Hegg Hot P i n k ' ,  'Annet te  Hegg Super S t a r ' ,  'Annet te  
Hegg Diva'  and 'A nnet te  Hegg Top S t a r ' ,  completes th e  l i s t
6o f  most f r e q u e n t ly  fo rced  commercial c u l t i v a r s  in  th e  United 
S t a t e s  (16) .
There i s  a co n t in u in g  search  f o r  newer and b e t t e r  v a r i e t i e s  
o f  p o i n s e t t i a s .  Some o f  t h i s  work tak es  the  form o f  breeding 
programs, both by th e  U.S.D.A. a t  i t s  B e l t s v i l l e ,  MD f a c i l i t y ,  
and M ikke lsen 's  Inc.  As old c u l t i v a r s  m uta te ,  t h e i r  s p o r t s  
a r e  eva lu a ted  with  th e  goa ls  o f  o v e ra l l  improved p roduc t ion .
New c u l t i v a r s ,  such as  G u tb ie r  V-10 and V-14, a re  a l s o  f r e q u e n t ly  
imported f o r  e v a lu a t io n  under U.S. growing c o n d i t i o n s .  Some 
o f  t h e  goa ls  o f  th e se  c u l t i v a r  e v a lu a t io n s  a re  c u l t i v a r s  with 
b e t t e r  breaking a b i l i t i e s ,  more v iv id  c o l o r s ,  b e t t e r  keeping 
q u a l i t i e s  and s h o r t e r  and c o o le r  f o rc in g  regimes (62).
P o i n s e t t i a  c u l t i v a r s  c u r r e n t l y  in th e  t r a d e  a r e  o f  such 
a d iv e r s e  g e n e t i c  background t h a t  they show g r e a t  v a r i a t i o n  
in response  to  fo rc in g  co n d i t io n s  (16) .  Many i n v e s t i g a t i o n s  
have been conducted ,  w i th  both r e l a t e d  and u n re la t e d  c u l t i v a r s ,  
in  o rd e r  to  c l a r i f y  c u l t i v a r  responses  to  s p e c i f i c  kinds o f  
f o rc in g  c o n d i t i o n s .  Bosse noted d i f f e r e n c e s  in c u l t i v a r s  in 
th e  number o f  b r e ak s ,  un i fo rm i ty  o f  growth and b r a c t  d iameter  
among 'Annet te  Hegg Supreme',  'H - 2 ' ,  'H -1 5 ' ,  ' H-16' and 'H -3 0 ' ,  
when grown a t  s i m i l a r  f o rc in g  tem pera tures  (5 ) .  Goldsberry 
r ep o r te d  t h a t  seve ra l  Mikkelsen c u l t i v a r s  and severa l  Annette 
Hegg s p o r t s  performed e q u a l ly  well when forced  a t  tempera tures  
ranging from 54-60°F (20) .  White and Holcomb noted d i f f e r e n c e s
7between var ious  Annet te  Hegg s p o r t s  and s p o r t s  o f  C-l Red 
in t h e i r  responses  to  s o i l  m o is tu re  s t r e s s  and s e l e c t e d  r e t a r d a n t s ,  
i n c lud ing  chlormequat and ancymidol.  These responses  included 
d i f f e r e n c e s  in  f i n a l  h e ig h t  and b r a c t  d iam eters  (92) .  Other 
workers ,  such as S ink ,  found l i t t l e  d i f f e r e n c e  between 'C - l  Red' 
a n d 'M ik k e lb r i t e '  in  f i n i s h i n g  d a te  (84) .  Hackett  and M i l l e r  
r e p o r t  t h a t  th e  c u l t i v a r  Barbara Ecke remained v e g e t a t i v e  when 
given supplemental l i g h t i n g  and when grown on 59°F n ig h ts  and 
75°F days.  The c u l t i v a r  Paul Mikkelsen, however, f lowered under 
th e  same co n d i t io n s  (23) .  Many o th e r  s tu d i e s  have been conducted 
on p a r t i c u l a r  c u l t i v a r s ,  o r  on groups o f  c u l t i v a r s ,  in o rd e r  to  
a s se s s  t h e i r  response to  s p e c i f i c  fo rc in g  tem p e ra tu re s ,  s o i l  
media and growth r e t a r d a n t s  (5 ,  26,  37, 41,  51, 56, 68, 69,
71, 73, 79, 80, 85, 92, 94) .  The r e s u l t s  o f  th e se  s tu d i e s  i n d i c a t e  
t h a t  v a r i a t i o n  occurs  between c u l t i v a r s  o f  d iv e r se  g e n e t i c  o r ig i n  
when grown under a range o f  fo rc in g  c o n d i t i o n s .  These v a r i a t i o n s  
may a f f e c t  such c h a r a c t e r i s t i c s  as  d a te  o f  f i n i s h ,  h e ig h t ,  number 
o f  branches fo llowing  p in c h in g ,  and th e  number and s i z e  o f  b r a c t s .  
The wide range o f  r e p o r te d  v a r i a t i o n  in response  confirms the  
need f o r  more re se a rc h  in th e  a rea  o f  c u l t i v a r  responses .
Light  e x e r t s  a wide range o f  e f f e c t s  on the  growth and 
development o f  p o i n s e t t i a s .  Beck (3) found t h a t  34 s h o r t  day 
t re a tm en ts  (16 hours o f  darkness )  induced branching in  50% 
o f  th e  c u t t i n g s  taken from t r e a t e d  p l a n t s .  Shanks (72) r epo r ted
8t h a t  two hours o f  l i g h t  a t  70°F, a f t e r  pho toper iod ic  in d u c t io n ,  
caused f lower  s p l i t t i n g  in the  c u l t i v a r  Paul Mikkelsen. J o in e r  
and Sheenan found t h a t  a longer  nyc toper iod  reduced the  he ig h t  
o f  f i n i s h e d  p la n t s  (81) .  P a t ro n e l l a  and o th e r s  found t h a t  
p o i n s e t t i a s  given supplemental l i g h t i n g  u n t i l  the  o n se t  o f  
s h o r t  days (13 hour dark per iods) f i n i s h e d  t a l l e r  than n a tu ra l  
day grown p la n t s  (64) .  Chr is tensen  found t h a t  s h o r t  day t r e a t ­
ments given a t  var ious  times from one week before  pinching u n t i l  
f o u r  weeks a f t e r  p inching reduced shoot  e longa t ion  and reduced 
th e  number o f  leaves  pe r  shoot  (11).  J o in e r  and Sheehan a l so  noted 
t h a t  an i n t e r r u p t i o n  o f  s h o r t  day t re a tm e n ts  by long days r e s u l t e d  
in poorer  b r a c t  c o lo r  and sm a l le r  s i z e  (28) .  Kofranek repo r ted  
3000 fo o t  candles  to  be th e  minimum l i g h t  requirement  f o r  normal 
f lowering o f  p o i n s e t t i a s  in December (35) .  Lower l i g h t  i n t e n s i t i e s  
o f  500-600 f o o t  candles  produced b ra c t  deformation (35).
Eufinger  r e p o r ted  t h a t  low l i g h t  i n t e n s i t y  delayed f lowering 
and produced malformed f lowers  (17) .  Optimum l i g h t  i n t e n s i t y  
v a r i e s  with a i r  tem pera tu re ,  e f f e c t i v e  COg c o n c en t ra t io n  and 
c u l t i v a r  (18, 74, 78).  In g e n e r a l ,  h igher  l i g h t  i n t e n s i t i e s  
lead  to  b e t t e r  o v e ra l l  p l a n t  q u a l i t y ,  i f  a i r  tempera tures  do 
not become excess ive .
The e f f e c t s  of  l i g h t  on t o t a l  crop time a re  both profound 
and v a r ie d .  The e f f e c t s  o f  the  l i g h t  f a c t o r  a re  o f  th e  utmost 
importance in schedul ing  f o r  commercial s a l e s  p e r io d s .  S tud ies
9o f  Carpen ter  in Kansas found t h a t  ten  days o f  supplementary l i g h t  
(Sept.  21 u n t i l  Oct.  1) delayed f i n i s h i n g  by ten  days over  
n a tu r a l  day p l a n t s  (9 ) .  Canadian workers found t h a t  the  c u l t i v a r s  
Barbara Ecke Supreme, Eckespoint  C-l and Annette Hegg were delayed 
t h r e e ,  s i x ,  and f i v e  days r e s p e c t i v e l y  by 12 hours o f  l i g h t  
when compared to  n a tu ra l  day p la n t s  (3 ) .  Kofranek has shown 
t h a t  in Los Angeles,  C a l i f o rn i a  f i n i s h i n g  o f  the  c u l t i v a r  
H e n r i e t t a ^ c k e  may be delayed u n t i l  December 15, by l i g h t i n g  
the  p l a n t s  from September 15 u n t i l  October  6 (35) .  In one 
French s tudy ,  Vautren was ab le  to  delay  f lowering  in several  
c u l t i v a r s  u n t i l  January  8 by supplemental l i g h t i n g  f o r  th re e  
weeks, beginning September 15 (90).  The f a s t e s t  cropping times 
r epo r ted  by M i l l e r  and K ip l inger  in Ohio were f o r  p l a n t s  grown 
a t  70°F with e i g h t  hour photoper iods .  Widmer r e p o r t ed  t h a t  p la n t s  
f i n i s h e d  two weeks e a r l i e r  a t  1000 ppm COg compared to  300 ppm 
CO2 (94).  Cathey s t a t e d  t h a t  s h o r t  c y c l i c  exposures to  l i g h t  in the  
middle o f  the  nyctoper iod  had the  same delaying  e f f e c t  as continuous
i l l u m in a t io n s  (10) .  There i s  in c r e a s in g  i n t e r e s t  in fo rc ing
p o i n s e t t i a s  f o r  t a r g e t  d a te s  o th e r  than  Christmas (6,  61, 73, 86).  
D e ta i led  schedules  have been s tu d ied  f o r  n ine  s e p a ra te  f lowering 
per iods  by Schapp (69) .  Cropping recommendations f o r  p a r t i c u l a r  
c u l t i v a r s  and fo rc in g  co n d i t io n s  have been l i s t e d  by many workers
(2 ,  6,  7,  19, 49, 59, 63, 71, 75, 76, 78) .
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The da te  o f  pinching may a f f e c t  seve ra l  a sp ec t s  o f  p o i n s e t t i a  
p roduc t ion .  Danish workers r epo r ted  t h a t  pinched p la n t s  
were delayed in  f i n i s h i n g  over  unpinched ones (14).  C a rp en te r ' s  
s tu d i e s  confirmed t h i s  (9 ) .  Larsen and Langhans repo r ted  
t h a t  p l a n t s  pinched September 19 and held a t  60°F n igh ts  
and 70°F days f i n i s h e d  a t  th e  same per iod  as p la n t s  pinched 
as l a t e  as September 30 and grown on continuous 70°F tempera ture  (43) .  
P e r t u i t  s t a t e d  t h a t  th e  l a t e r  a pinch was app l ied  to  'Mikkelsen 
Rochford'  and 'Eckespo in t  C-l R ed ' ,  th e  fewer the  cyathea 
and sm a l le r  f low ers  were produced (65) .  Indeed,  the  time 
o f  p inching o f  p o i n s e t t i a  has been determined to  be c r i t i c a l  
f o r  both o v e ra l l  p l a n t  q u a l i t y  and f o r  product ion f o r  s p e c i f i c  
s a l e s  d a t e s .  Sink r e p o r t ed  somewhat e r r a t i c  r e s u l t s  o f  var ious  
pinching d a te s  on f i n i s h i n g  he igh t  and b r a c t  d iam e te rs ,  
bu t  he showed c l e a r l y  t h a t  pinching fou r  days a f t e r  p o t t in g  
inc reased  th e  number o f  branches ob ta ined  compared to  p la n t s  
pinched 8 ,  12 o r  16 days a f t e r  p o t t i n g  (85) .  In ano ther  
s tu d y ,  Sink r e p o r te d  t h a t  the  l a s t  p o s s ib le  pinch d a t e ,  
in o rd e r  to  f i n i s h  p l a n t s  o f  'Paul M ikke lsen ' ,  'Eckespoin t  C-l 
Red' and ' Mi kkel White '  f o r  December 17 s a l e s ,  was September 19 (84).  
The l a s t  d a te  o f  p inching  i s ,  however, in no way f ix e d  f o r  
a l l  v a r i e t i e s  and a r e a s .  This i s  in d ic a te d  by G o ldsberry 's  
s t u d i e s  which showed s a l e a b l e  p l a n t s  may be pinched as l a t e  
as September 28 (20) .  Wade s t a t e d  t h a t  good q u a l i t y  p l a n t s
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o f  'A nnet te  Hegg' may be produced by pinching  p l a n t s  September 15 
and g iv ing  them two weeks o f  l i g h t  p a s t  th e  p inch ,  befo re  
exposure to  n a tu r a l  day co n d i t io n s  (91) .  Total  cropping 
time i s  a l s o  a f f e c t e d  by pinch d a te  and photoper iod i n t e r a c t i o n s  
(14, 89,  91) .
Various growth r e g u l a t i n g  subs tances  a re  widely used 
today f o r  c o n t r o l l i n g  h e ig h t  in  p o i n s e t t i a s .  There a re  a 
number o f  th e se  subs tances  common in th e  t r a d e  and new ones 
a re  c o n s ta n t ly  appear ing .  Resu l t s  o f  the  s tu d i e s  o f  the  
e f f e c t s  o f  th e se  growth r e g u l a t o r s  a re  q u i t e  v a r i e d .  J o in e r  
and Sheehan r e p o r te d  t h a t  sprays  o f  h to  202 oz o f  50% a . i .  C-C-C 
delayed f i n i s h  s l i g h t l y ,  but  r e s u l t e d  in dwarfing o f  p la n t s  (27) .  
Other  r e se a rc h  on the  c u l t i v a r s  Annet te  Hegg Supreme and 
Eckespoin t C-l Red in d i c a t e d  no s i g n i f i c a n t  e f f e c t  on f i n i s h i n g  
da te  (52) .  C u l t iv a r s  appear  to  show much v a r i a t i o n  in  response 
to  p a r t i c u l a r  growth r e g u l a t o r s .  Besemer found t h a t  ' S c a r l e t  
Ribbons' and 'A nnet te  Hegg Diva'  were e x c e s s iv e ly  s h o r t  
wi th  sm a l le r  b r a c t  d ia m e te r s ,  when t r e a t e d  with c y c o c e l , 
while  'Dark Red Annet te  Hegg',  'P r o f e s s o r  Laurie  P ink '  and 
'Eckespo in t  C-l Red' were o f  adequate  h e ig h t  with  inc reased  
b r a c t  d iameters  (4 ) .  Murashige and Bacon r e p o r te d  a s l i g h t  
in c r e a se  in  b r a c t  s i z e  o f  p l a n t s  o f  'Barbara  Ecke' t r e a t e d  with 
cycocel (60) .  Several  s t u d i e s  in d i c a t e d  t h a t  cycocel does 
reduce b r a c t  s i z e  in  a number o f  c u l t i v a r s  (8 ,  25, 50).
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K ip l inger  and Tayama a l s o  r ep o r ted  some s l i g h t  c r i n k l i n g  
o f  b r a c t s  with  'Eckespo in t  C-l Red' and ' S c a r l e t  R ibbons ' ,  
when t r e a t e d  with  cycocel (32) .  In ano ther  s tu d y ,  K ip l inger  
r e p o r te d  no damage occur ing  on cycocel t r e a t e d  p la n t s  (31).
A rea l  need e x i s t s  f o r  f u r t h e r  re sea rch  in  the  a rea  o f  c u l t i v a r  
response  to  growth r e g u l a t o r s .  S tud ies  such as those  o f  
White and Holcomb i n d i c a t e  t h a t  s p e c i f i c  c u l t i v a r  responses  
may be t h e  r e s u l t  o f  i n t e r a c t i o n  between c u l t i v a r ,  growth 
r e g u l a t o r  and o th e r  environmental  f a c t o r s ,  such as mois ture  
s t r e s s  (93) .  Conover and Vines found t h a t  cycocel i n i t i a l l y  
induced c h l o r o s i s  a t  c o n c e n t r a t io n s  o f  5000 ppm. This 
c h l o r o s i s  could be r e v e r s e d ,  however, by inc reased  l e v e l s  
o f  n i t ro g en  and potass ium (13).  The c o n c en t ra t io n  used,  
t ime and method o f  a p p l i c a t i o n  a r e  q u i t e  importan t  in d e t e r ­
mining r e s u l t s  o f  growth r e g u l a t o r  t r e a tm e n t s ,  and v a r i a t i o n s  
in  th e se  f a c t o r s  a re  r e s p o n s ib le  f o r  much o f  t h e  d i v e r s i t y  
o f  r e s u l t s  r e p o r t e d .
F lo ra l  in duc t ion  in p o i n s e t t i a  i s  the  r e s u l t  o f  a number 
o f  complex p h y s io lo g ica l  p ro cesses .  Adams, Payne and Richardson 
found t h a t  induc t ion  d a te s  were in f luenced  by th e  da te  of  
p ropaga t ion .  P la n t s  from c u t t i n g s  taken as  l a t e  as September 7 
were found with  v i s i b l e  cyathea by October 19 (1 ) .  P e r t u i t  
r ep o r ted  t h a t  e a r l i e r  propagated p l a n t s  were induced e a r l i e r  
and produced l a r g e  numbers o f  cyathea  pe r  p l a n t  (65) .  Kofranek
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and Hacket t  found t h a t  f l o r a l  induc t ion  always occured a t  
node 16 o r  17 in  th e  c u l t i v a r  Paul Mikkelsen,  i n d i c a t in g  
t h a t  shoot len g th  was a s t ro n g  f a c t o r  in th e  induc t ion  process  (36).  
Other s tu d i e s  in d ic a te d  t h a t  con t ro l  o f  shoot  leng th  in 
p o i n s e t t i a  s tock  p l a n t s  o f  t h e  c u l t i v a r  Paul Mikkelsen i n ­
h i b i t e d  premature in duc t ion  (37) .  Several s tu d i e s  in d ic a te d  
t h a t  low l i g h t  i n t e n s i t y  may i n h i b i t  o r  de lay  f l o r a l  in duc t ion  (38, 43) .  
By f a r ,  t h e  l a r g e s t  number o f  i n v e s t i g a t i o n s  on p o i n s e t t i a  
f l o r a l  in d u c t io n  deal w ith  th e  e f f e c t  o f  day leng th  and 
i n t e r a c t i o n s  involv ing  day l e n g th .  Langhans and Larson s t a t e d  
simply t h a t  exposures  o f  l e s s  than 12 hours o f  l i g h t  r e s u l t  
in in d u c t io n ;  however,  t h i s  ignores  o th e r  a sp e c t s  o f  induc t ion  
and i s  probably  an o v e r s i m p l i f i c a t i o n  (39) .  Parker  and o th e r s  
r e p o r t e d  t h a t  optimum in d u c t io n  occurs  f o r  th e  c u l t i v a r  Oakleaf  
with  a n ine  hour photoper iod  (63) .  Larson and Langhans found 
t h a t  'Barbara  Ecke' was induced in 12 days by nine hour 
photoper iods  (46) .  Shimada and o th e r s  rep o r te d  t h a t  ev idence 
o f  in duc t ion  could be d e te c te d  in c e r t a i n  c u l t i v a r s  a f t e r  
ten  days o f  s h o r t  day t re a tm e n t  (83) .  Struckmeyer and Beck 
found evidence o f  rudimentary  primary cyathiurn a f t e r  e i g h t  
days of  16 hour day t r e a tm e n t .  They s t a t e d  t h a t  a d i r e c t  
r e l a t i o n s h i p  e x i s t s  between th e  i n t e n s i t y  o f  induc t ion  and 
the  number o f  s h o r t  day exposures  (88) .  According to  Lee
and Kamemoto, l i g h t  o f  a t  l e a s t  two lumens per  square fo o t
k
dep t  the  c u l t i v a r s  H e n r ie t t a  Ecke and Paul Mikkelsen v e g e t a t i v e  (48) .
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The process  o f  development a f t e r  f l o r a l  induc t ion  in  p o i n s e t t i a  
i s  by no means i n e v i t a b l e  o r  i r r e v e r s i b l e .  Shimada and o th e r s  
r ep o r ted  t h a t  f o r  severa l  c u l t i v a r s  a t  l e a s t ,  the  in d u c t iv e  
process  may be reve rsed  a f t e r  exposure to  ten  o r  more s h o r t  
day t re a tm e n ts  by r e tu rn in g  the  p l a n t s  to  a long day regime (83).  
G i b b e r e l l i c  ac id  sprays  o f  up t o  40 ppm may prevent  o r  delay 
f l o r a l  in d u c t io n  and r e s u l t  in  lowered b r a c t  s i z e  and c o l o r ,  
according to  some r e p o r t s  (21,  22, 82) .  Once in duc t ion  has 
occurred  i t  w i l l  proceed normally to  a n t h e s i s  un less  i t  i s  
a r r e s t e d  by changes in photoper iod .  Reports vary as to  the  
number o f  s h o r t  days req u i red  from in duc t ion  to  a n t h e s i s .  
Carpenter  found t h a t  th e  average o f  e i g h t  c u l t i v a r s  was 80 
days f o r  p l a n t s  l i g h t e d  u n t i l  October 1 (9 ) .  Sheehan and 
J o in e r  found t h a t  fo u r  o r  f i v e  weeks o f  s h o r t  days were enough 
to  produce good q u a l i t y  f i n i s h e d  p l a n t s  (81) .  Struckmeyer 
and Beck s t a t e d  t h a t  up to  60 days o f  p h o to induc t ive  cyc les  
may be necessa ry  in o rd e r  to  f i n i s h  the  development o f  u l t im a te  
fo u r th  o rd e r  cyathea (88) .  Bronson c l a s s i f i e d  ten  c u l t i v a r s  
i n to  response  groups based on crop time from induc t ion  to  
f i n i s h  (7 ) .  Other  s tu d i e s  have a s ses sed  s p e c i f i c  crop times 
f o r  a l a r g e  number o f  c u l t i v a r s  under v a r ious  fo rc in g  regimes 
(7 ,  18, 37, 51, 71, 63, 80, 84, 92).  Ear ly  evidences  o f  
induc t ion  a r e ,  f o r  the  most p a r t ,  based on microscopic  exami­
n a t io n s  (64) .  Larson and Langhans used shoot  apex leng th
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as a primary i n d i c a t o r  o f  in d u c t io n .  They s t a t e d  t h a t  shoot 
ap ic e s  longer  than 120 microns i n d i c a t e  induc t ion  (44) .
There i s  much evidence to  i n d i c a t e  t h a t  both th e  f l o r a l  
in d u c t io n ,  and subsequent development o f  p o i n s e t t i a s  a re  
s t r o n g ly  l inked  to  fo rc in g  tem pera tu res .  The e f f e c t s  of  
s p e c i f i c  tem pera tu re  regimes and photoper iods  a l s o  vary widely 
with the  c u l t i v a r  being cons ide red .  Hackett  and Kofranek 
r ep o r ted  thermal induc t ion  o f  the  c u l t i v a r  Paul Mikkelsen 
by 60°F, r e g a rd l e s s  o f  photoper iod  o r  l i g h t  i n t e n s i t y  (22).
Larson and Langhans found t h a t  th e  c u l t i v a r  Barbara Ecke 
Supreme was induced by 12% hour n igh ts  a t  50°F, 11 hour 
n ig h ts  a t  60°F, 13 hour n ig h ts  a t  70°F and 14 hour n ig h t s  
a t  80°F (46) .  Post  recorranended 80°F n ig h t  tempera tures  to  
i n h i b i t  premature f low ering  o f  p o i n s e t t i a  s tock  p l a n t s  (66).
M i l l e r  and K ip l inger  found t h a t  induc t ion  proceeded twice 
as f a s t  a t  70°F as a t  55°F over  photoper iods  ranging from 
9 to  14 hours (58) .  In an o th e r  s tu d y ,  i t  was found t h a t  
n ig h t  tempera tures  ranging from 60°F to  70°F had no e f f e c t  
on induc t ion  with a photoper iod o f  n ine  hours f o r  the  c u l t i v a r  
Barbara Ecke (46) .  The e f f e c t s  o f  fo rc in g  temperatures  may 
o v e r r id e  the  e f f e c t s  o f  pho toper iod ;  when the  c u l t i v a r s  Barbara Ecke 
and Paul Mikkelsen were both grown a t  59°F n ig h ts  and 75°F days ,  
i t  was found t h a t  two hours o f  in t e r ru p t in g  l i g h t  kept 'Barbara 
Ecke' v e g e t a t i v e ,  while  even four  hours o f  in te r ru p t in g  l i g h t  
f a i l e d  to  i n h i b i t  f low ering  in 'Paul Mikkelsen'  (21, 38).
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A f te r  examining th e  e f f e c t s  o f  17 d i f f e r e n t  tempera ture  and 
p h o tope r iod ic  combinat ions f o r  the  c u l t i v a r  Paul Mikkelsen, 
Kofranek and Hackett  r ep o r ted  f a s t e s t  induc t ion  r a t e  occured 
a t  65°F. They f u r t h e r  s t a t e  t h a t  f lowering  e v e n tu a l ly  occurred  
even a t  16 hour photoper iods  and tempera tures  o f  up to  80°F (34).  
J o in e r  and Harr ison found t h a t  f o r  the  c u l t i v a r  Paul Mikkelsen, 
the  e f f e c t s  o f  n ine -hour photoper iods  overcame high tempera ture  
i n h i b i t i o n  (26) .  F u r th e r  s tu d i e s  i n d i c a t e  t h a t  g i b b e r e l l i c  
a c id  sprays  may i n h i b i t  low tem pera ture  induc t ion  in  'Paul 
Mikkelsen '  (22) .
Following in d u c t io n ,  the  e f f e c t  o f  tempera ture  on subsequent 
development i s  dominant to  t h a t  o f  photoper iod (58).  This 
tem pera tu re  e f f e c t  takes  severa l  forms. Several s t u d i e s  show 
t h a t  n ig h t  tem pera tu res  o f  60°F delay  the  da te  o f  f i n i s h  in  a 
number o f  c u l t i v a r s  (39, 41, 43) .  Love and Larson recommended 
n ig h t  tem pera tures  above 60°F f o r  most r ap id  f i n i s h i n g  o f  severa l  
c u l t i v a r s  (52) .  Shanks r ep o r ted  t h a t  tem pera ture  had profound 
e f f e c t s  on f i n i s h i n g  d a t e ,  keeping q u a l i t i e s  and growth h a b i t  (70) .  
Marousky found t h a t  anthocyanin con ten t  o f  b r a c t s  was h igher  
in  p l a n t s  grown a t  55°F than a t  65-70°F. He f u r t h e r  s t a t e d  
t h a t  a t  a given l i g h t  i n t e n s i t y ,  n ig h t  tem pera tu re  determines 
anthocyanin product ion  (53, 54).  Eufinger  r e p o r te d  b e s t  c o lo r  
development occurs  in a number o f  c u l t i v a r s  when they were 
grown a t  64°F (17) .  Temperatures in the  range o f  54-60°F
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were found by Goldsberry t o  produce some b r a c t  malformation (20) .  
K ip l in g e r ,  e t  a l . ,  r e p o r t e d  100% cyathea  drop in  th e  c u l t i v a r  
Paul Mikkelsen when grown a t  65°F (33).  The t o l e r a n c e  o f  
p o i n s e t t i a  to  low tem pera tu res  i s  v a r i e d .  One Canadian s tudy 
showed t h a t  s h o r t  exposures o f  up to  th r e e  hours to  40°F 
tem pera tu res  had no l a s t i n g  e f f e c t  on th e  keeping q u a l i t y  
o f  'Eckespoin t  C-l R ed ' ,  'E l i z a b e th  Ecke' o r  'Paul Mikkelsen'  (8 ) .  
Damage, in the  form o f  b r a c t  and l e a f  drop ,  has been observed 
in  severa l  c u l t i v a r s  fo l lowing  prolonged exposure to  40°F; 
w i l t i n g  was no ted ,  a l though t h e r e  was no v i s i b l e  v a s c u la r  damage (34).
Overal l  p l a n t  q u a l i t y  in p o i n s e t t i a  product ion  i s  the  
r e s u l t  o f  th e  i n t e r a c t i o n  o f  growth f a c t o r s  and consumer p re fe rence .  
Mucke r e p o r t s  o v e ra l l  q u a l i t y  i s  improved by supplemental 
COg (61) .  Shanks found t h a t  h igher  p l a n t  q u a l i t y  was obta ined  
from p la n t s  grown in  "Pro-Mix", as compared to  severa l  o th e r  
s o i l  ess  m ix tu res  (77) .  Jungbauer s t a t e d  t h a t  b e t t e r  cu t  
f low ers  o f  the  c u l t i v a r  C-35 were ob ta ined  when the  p l a n t s  
were grown in ground beds i n s t e a d  o f  in c o n ta in e r s  (29).
Coleman, e t  a l . showed t h a t  consumer p re fe rence  depends, 
in  p a r t ,  on p l a n t  h e i g h t ,  p in ch in g ,  ex tens ion  o f  f o l i a g e ,  
b r a c t  number, b r a c t  c o l o r ,  b r a c t  s i z e ,  and b r a c t s  p r e se n t  in 
a l l  p lanes  and over lapp ing  (12).  S ink ,  e t  a l . ,  s t a t e d  t h a t  l e a f  
number i s  a l s o  a f a c t o r  in o v e ra l l  p l a n t  q u a l i t y  (87) .  In 
summary, i t  may be s a id  t h a t  o v e ra l l  p o i n s e t t i a  q u a l i t y  i s  
d i f f i c u l t  to  ana lyze  and commercial grades  a re  hard to  d e f in e .
MATERIALS AND METHODS
For th e  purposes o f  t h i s  s tu d y ,  w e l l - ro o te d  c u t t i n g s  o f  
Euphorbia pulcherr ima were ob ta ined .  These p la n t s  ranged from 
101.6 mm to  152.4 ram (4 to  6 inches)  in he igh t  a t  th e  time o f  p o t t i n g .  
Cut t ings  o f  th e  fo llowing c u l t i v a r s  were provided g r a t i s  by Paul 
Ecke P o i n s e t t i a s ,  E n c in i t a s ,  C a l i f o rn i a :  Annette Hegg Dark Red,
Annette Hegg Diva, Annet te  Hegg Lady, Annette Hegg Marble,
Annette Hegg Super S t a r ,  Eckespoint  C-l White,  Eckespoint M-21,
Annette Hegg Hot Pink ,  Annette Hegg Supreme, Annette Hegg White,  
Gutb ier  V-10 and H-15. Mikkelsen 's  Inc. o f  Ashtabula ,  Ohio, 
provided c u t t i n g s  a t  no c o s t  o f  the  fo l lowing c u l t i v a r s :
F a n t a s t i c ,  Improved Rochford, Pink Rochford, Triumph and White 
Rochford (Tables  1 and 2) .
F i f t y  p l a n t s  o f  each c u l t i v a r  were p lan te d ,  one per  pot 
in 152.4 mm (6 inch)  s tanda rd  t e r r a - c o t t a  po ts .  The p o t t in g  
medium c o n s i s t e d  o f  composted pine bark with a maximum p a r t i c l e  
s i z e  o f  12.7 mm (0 .5  in ch ) .  This bark was steam p as te u r iz e d  
a t  85°C (185°F) f o r  30 min.and then cooled n a t u r a l l y .  At the  
time o f  p o t t i n g ,  340.5 g (3 /4  lb)  f i n e l y  ground do lom it ic  l ime,
227 g (1 /2  lb )  o f  18% superphosphate  and 151.3 g (1/3  lb )  of  
14-14-14 Osmocote o f  th e  t h r e e  month r e l e a s e  type were added 
to  each 33.8 dm (1 b u sh e l ,  1.25 cu. f t . )  o f  th e  bark medium.
A f te r  p o t t i n g ,  p la n t s  were watered in using approximate ly  118.3 ml 
(4 f l u i d  ounces) o f  a m ix ture  o f  1/3 teaspoon o f  " P e t e r ' s  Soluble
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Table 1. L i s t  o f  i n v e s t i g a t e d  c u l t i v a r s  and t h e i r  r epo r ted  
response  groupings grown in 1976.
Response
C u l t i v a r  Abbrevia t ion grouping (days)
Eckespoint
Annette Hegg Dark Red Dark Red 63
Annette Hegg Diva Diva 56
Annette Hegg Lady Lady 56
Annette Hegg Marble Marble 63
Annette Hegg Super S t a r  S. S t a r  63
Eckespoint C-l White C-l White 77
Eckespoint M-21 M-21 63
Mikkel
F a n t a s t i c  F a n t a s t i c  56
Improved Rochford Imp. Roch. 63
Pink Rochford Pink Roch. 63
Triumph Triumph 56
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Table 2. L i s t  o f  i n v e s t i g a t e d  c u l t i v a r s  and t h e i r  r ep o r ted  
response  g ro u p in g s ‘grown in  1977.
Response
C u l t i v a r  Abbrevia t ion  grouping (days)
Eckespoint
Annette  Hegg Diva Diva 56
Annette  Hegg Hot Pink Hot Pink 63
Annette Hegg Lady Lady 56
Annette  Hegg Super S ta r S. S ta r 63
Annette  Hegg Supreme Supreme 66
Annette  Hegg White A. H. White 63




F a n t a s t i c F a n ta s t i c 56
Improved Rochford Imp. Roch. 63
White Rochford White Roch. 63
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Trace Element Mix"1, 1/3 teaspoon "Dexon"2 and 2 tab lespoons  o f  
" T e r r a c l o r " 3 in  3.79 1 (1 g a l lon )  o f  w ater .
The p la n t s  were po t ted  on September 13 in both 1976 and 1977. 
They were p laced  on w ire - topped  benches in a greenhouse covered 
with newly washed, c lean  g l a s s .  This  greenhouse was lo ca ted  
on th e  Baton Rouge campus o f  Louis iana S t a t e  U n iv e r s i ty ,  a t  l a t i t u d e  
30° 32' N and long i tude  91° 09' W. C u l t iv a r s  were completely 
randomized on th e  benches , with a spacing o f  one po t  per  0.093 m2 
(1 .0  square f o o t ) .  Greenhouse hea t ing  was provided by hot water  
l i n e s  beneath th e  benches. Thermostats were s e t  t o  provide  a 
minimum n ig h t  tempera ture  o f  18.3°C (65°F) and to  a c t i v a t e  fans 
o f  an ev ap o ra t iv e  coo l ing  system when day tem pera tures  exceeded 
23.8°C (75°F). During th e  e a r ly  p a r t  o f  t h i s  s tudy  high o u ts id e  
tempera tures  r a i s e d  the  greenhouse tem pera tu re ,  on some occas ions ,  
to  29.4°C (85°F). Temperatures and cloud cover v a r ie d  over  the  
two y e a r s .  This can be seen in the  Appendices I -  VIII which 
i n d i c a t e  loca l  c l im a t i c  cond i t ions  f o r  the  months September 
through December f o r  1976 and 1977. P lan t s  were watered as needed 
to  m ain ta in  good tu rg o r  and growth.
C o n t a i n s  in p e rcen t :  15.0 S, 1.45 B, 3.2 Cu, 7 .5  Fe, 8 .15 Mn,
0.045 Mo., 4 .5  Zn.
2A w e t ta b le  powder co n ta in ing  35% sodium [ 4 - (dimethyl ami no) phenyl]  
d iazenesu lphona te .
3A w e t ta b le  powder c o n ta in in g  75% pen tach lo ron i t robenzene .
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The p l a n t s  were f e r t i l i z e d  using l i q u i d  feed .  This was 
d e l iv e r e d  every t h i r d  w ater ing  with  a "Commander" f e r t i l i z e r  
p o rp o r t io n e r  which gave an e f f e c t i v e  d i l u t i o n  o f  1:128 (V:V) 
o f  a f e r t i l i z e r  c o n c e n t r a t e  which con ta ined  1.8 kg (4 lb )  KN03,
2.72 kg (6 lb )  Ca(N03)2 , and 206.99 ml (7 f l u i d  ounces) 85%
HsPO^ to  37.85 1 (10 .0  g a l ) .  This d i l u t i o n  provided a f i n a l  
leve l  ( a t  the  hose) o f  147.6 ppm o f  n i t ro g e n ,  145.9 ppm of  
potassium (as  K), and 16.0 ppm o f  phosphorus (as  P) (o r  175.1 ppm 
o f  potassium as K20 and 35.7 ppm o f  phosphorus a s . P 205 e q u iv a l e n t s ) .
One week a f t e r  p o t t i n g ,  118.3 ml (4 f l u i d  ounces) o f  a 
s o lu t io n  o f  1.5 ppm sodium molybdate were given to  each pot.
(Previous  i n v e s t i g a t i o n s  had in d ic a te d  t h a t  w i thout  supplemental 
molybdenum symptoms o f  molybdenum d e f i c i e n c y  were f re q u en t  on 
p la n t s  grown in  th e  bark medium used).
At the  time o f  p o t t i n g ,  20 pots  were removed f o r  each c u l t i v a r  
and placed  in an i d e n t i c a l  g la s s  greenhouse f o r  pho toper iod ic  
l i g h t  t r e a tm e n ts .  Lighted p la n t s  were given fo u r  hours o f  l i g h t  
from 10:00 P.M. u n t i l  2:00 A.M. For t h i s  purpose, incandescent  
bulbs o f  60 w a t t s  were placed  76.2 cm (30 inches)  above the  pots  
a t  i n t e r v a l s  o f  1 .2  m (4 f e e t ) .  In the  y e a r  1976, ten  pots  o f  
each c u l t i v a r  were removed from l i g h t  t re a tm en t  on October 1 
and ten  pots  o f  each c u l t i v a r s  were removed on October 7. A f te r  
removal from l i g h t  t r e a tm e n t ,  a l l  pots  were grown on a n a tu ra l  
daylength  regime u n t i l  f i n i s h i n g .  In 1977, ten  pots  o f  each c u l t i v a r  
were removed from the  l i g h t  t re a tm e n t  on October 3 and ten  pots  
were removed on October 10. Ten pots  o f  each c u l t i v a r  were grown
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on a n a tu ra l  day regime dur ing both yea rs  o f  th e  s tudy.  All 
p l a n t s  used in both y e a r s  o f  t h i s  l i g h t i n g  s tudy were pinched 
to  fo u r  buds above the  medium. The p la n t s  were pinched on 
September 17 in  1976 and on September 19 in 1977.
Fourteen days a f t e r  p inch ing ,  a l l  p l a n t s  were sprayed to  
ru n o f f  with  2500 ppm o f  chlormequat.
P la n t s  used in  th e  l i g h t i n g  s tudy were cons idered  to  be 
f in i s h e d  a t  a n th e s i s  o f  th e  f i r s t  cyathium. At t h i s  t ime,  the  
fo l lowing  o bse rva t ions  were recorded:
1. C u l t iv a r
2. Treatment
3. Date o f  F in ish
4. Overal l  Height
5. Number o f  Leaves1
6. Average In te rnode  Length
7. Number o f  Colored B r a c t s 1
8. Bract  Spread o r  Diameter1’2
9. Cyathial C lu s t e r  Diameter1
In th e  p inching d a te  s tudy ,  30 pots  o f  each c u l t i v a r  were 
p o t te d  and placed  on n a tu ra l  day lengths .  Samples o f  ten  pots  
o f  each c u l t i v a r  were pinched to  fo u r  buds above the  medium
^ h e s e  measurements were taken  on the  l a r g e s t  four  in f lo r e sce n ce s  
in  each pot .
2Measured as the  g r e a t e s t  leng th  from t i p  to  t i p  of  th e  two 
l a r g e s t  b r a c t s .
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on September 17, September 24 and October  1 during 1976. In 
t h e  1977 s tu d y ,  p l a n t s  were pinched September 19, September 26 
and October  3 to  fo u r  buds above the  medium.
P la n ts  used in th e  p inching s tudy were cons idered  to  have 
f i n i s h e d  a t  a n th e s i s  o f  t h e i r  f i r s t  cyathium. At t h i s  t ime,  
t h e  same o b se rv a t io n s  as  in th e  l i g h t i n g  t re a tm e n ts  were recorded.
In a d d i t i o n  to  th e  measurements l i s t e d  above, t h e  fo llowing  
were a l s o  c a l c u l a t e d  and recorded f o r  both s e t s  o f  t re a tm e n ts :
1. Ca lendr ic  and J u l i a n  Dates o f  F in ish
2. Percen tages  o f  P la n t s  F in ish ing  f o r  Five Se lec ted  
Targeted  Sa les  Per iods
3. Ca lendr ic  and J u l i a n  T h e o re t ica l  Dates o f  F lo ra l  
Induct ion
E x te r io r  c l im a t i c  co n d i t io n s  were such t h a t  p l a n t s  in  both 
s tu d i e s  and in  both y ea rs  were exposed to  some daytime tempera ture  
f l u c t u a t i o n s .  The e x t e n t  and p e r i o d i c i t y  o f  th e se  tempera tures  
can be observed in  Appendices I -  VIII from loca l  c l im a to lo g ica l  
d a ta .  These appendices a l s o  in c lu d e  v a r i a t i o n s  t h a t  occurred  in  cloud 
cover over  t h i s  per iod  o f  t ime.
Light  i n t e n s i t y  i n s i d e  th e se  g la s s  houses reached a maximum 
o f  3800 f o o t  candles  on c l e a r  days.
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The da ta  were processed by general  l i n e a r  s t a t i s t i c a l  models1 , 
and th e  a n a ly s i s  o f  v a r ian ce  was computed f o r  a completely ra n ­
domized des ign2 . Orthogonal comparisons were made with  th e  number 
o f  comparisons equal to  the  degrees  o f  freedom f o r  th e  var ious  
t r e a tm e n ts .  All ana lyses  were done f o r  each c u l t i v a r .  Least  
square means and t h e i r  a s s o c i a t e d  s tanda rd  e r r o r s  were employed 
throughout  the  s tudy .  C o r r e la t io n s  among th r e e  d i f f e r e n t  f l o r a l  
v a r i a b l e s  were run by th e  Pearson Product-Moment c o r r e l a t i o n s 3.
S t a t i s t i c a l  Analys is  System - U se r ' s  Guide. 1979. SAS I n s t i t u e ,  
Cary, North Corol ina .
2 In Snedecor,  G. W., and W. G. Cochran. 1969. S t a t i s t i c a l  
Methods. 6 ^  ed. Iowa S t a t e  U n iv e r s i ty  P ress .
3In Harshbarger ,  T. R. 1977. I n t ro d u c to ry  S t a t i s t i c s :  A
Decision Map. 2nd ed. Macmillan Pub l i sh ing  Co.,  Inc.
RESULTS AND DISCUSSION
In t h i s  s tudy the  e f f e c t s  o f  t h r e e  pho toper iod ic  l i g h t i n g  
regimes and t h r e e  p inching da tes  on n ine  c h a r a c t e r i s t i c s  o f  
o v e ra l l  p o i n s e t t i a  q u a l i t y  a f f e c t i n g  s a l a b i l i t y  were i n v e s t i ­
ga ted .  The r e l a t i o n s h i p  among th r e e  f l o r a l  v a r i a b l e s  were 
a l s o  s tu d i e d .  The r e s u l t s  a re  d iscussed  in the  following 
s e c t io n s .
Throughout the  t a b l e s  o f  r e s u l t s  in t h i s  d i s c u s s io n ,  
the  e f f e c t s  o f  a r t i f i c i a l l y  long pho toper iod ic  regimes a re  
o r th o g o n a l ly  compared with  the  con tro l  t r e a tm e n t ,  th e  n a tu ra l  
day leng th  t r e a tm e n t .  S im i l a r ly ,  th e  e f f e c t s  o f  the  second 
and t h i r d  pinching d a te  t re a tm en ts  a re  o r th o g o n a l ly  compared 
with the  c o n t r o l ,  th e  f i r s t  p inching d a te .  Expressions  o f  
s i g n i f i c a n c e  a r e  i n d i c a t e d  as s u p e r s c r i p t s  to  the  means as 
(ns)  denot ing  no t  s i g n i f i c a n t ,  (*) denot ing s i g n i f i c a n t  a t  
th e  .05 p r o b a b i l i t y  l e v e l ,  and (**) denoting h igh ly  s i g n i f i c a n t  
a t  th e  .01 p r o b a b i l i t y  l e v e l ,  a l l  compared with th e  c o n t r o l s .
I .  THE EFFECT OF LIGHTING REGIME IN 1976
For p l a n t s  grown on n a tu ra l  days o r  grown with  an i n i t i a l  
18 days o f  a r t i f i c i a l l y  long days o r  grown with an i n i t i a l  
25 days o f  a r t i f i c i a l l y  long days and a l l  pinched on September 17, 
th e  fo l lowing  r e s u l t s  were ob ta ined .
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The Date o f  F in ish
The e f f e c t s  o f  18 o r  25 days o f  a r t i f i c i a l  l i g h t  on the  
d a te  o f  f i n i s h  were q u i t e  va r ied  (Table 3 ) .  There were no 
s i g n i f i c a n t  d i f f e r e n c e s  in th e  mean d a te  o f  f i n i s h  f o r  p l a n t s  
r e c e iv in g  18 a r t i f i c i a l l y  long days in two o f  the  Ecke c u l t i v a r s ,  
'D iva '  and 'M-211, and the  t h r e e  Mikkelsen c u l t i v a r s ,
' F a n t a s t i c ' ,  'Improved Rochford'  and 'P ink  Rochford ' .  For 
a l l  o t h e r  c u l t i v a r s  r e c e iv in g  18 a r t i f i c i a l l y  long days ,  th e r e  
were s i g n i f i c a n t  o r  h ig h ly  s i g n i f i c a n t  d i f f e r e n c e s  in the  
mean da te  o f  f i n i s h  as compared to  those  p l a n t s  grown on 
n a tu ra l  days. There were s i g n i f i c a n t  o r  h igh ly  s i g n i f i c a n t  
d i f f e r e n c e s  in th e  mean d a te  o f  f i n i s h  among p l a n t s  rece iv in g  
25 a r t i f i c i a l l y  long days and those  grown on n a tu ra l  days.
These de lays  in d a te  o f  f i n i s h  were probably due to  delays  
in f l o r a l  induc t ion  caused by a r t i f i c i a l l y  long photoper iod 
and a r e  in agreeement with r e s u l t s  o f  o t h e r  s tu d ie s  (8 ,  9,  10,
14, 35, 81) .  The magnitude o f  t h i s  delay  in  f i n i s h i n g  was 
a l s o  v a r i a b l e  (Tables 3 and 4 ) .  There appeared to  be a t re n d  
between the  number o f  days o f  a r t i f i c i a l  l i g h t i n g  and the  delay 
in f i n i s h i n g .  The s m a l l e s t  s i g n i f i c a n t  de lay  observed was 
s ix  days f o r  'M arb le ' ,  'Super  S t a r ' ,  'C - l  White ' and 'T r iumph ' ,  
when given 18 days o f  a r t i f i c i a l  l i g h t .  The longes t  delay  
noted was 19 days f o r  'Super  S t a r '  given 25 days o f  supplemental 
l i g h t i n g .  This response  agrees  with s i m i l a r  s tu d i e s  by Sheehan 
and J o in e r  (81).
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Table 3. E f f e c t  of  t h r e e  l i g h t i n g  regimes on mean c a le n d r i c  
d a t e  of  f i n i s h  f o r  c u l t i v a r s  pinched September 17, 
1976.




u n t i l  10/1
Lighted 
u n t i l  10/7
Dark Red 11/29 12/06** 12/07**
Diva 12/03 12/01nS 12/13**
Lady 11/29 12/08** 12/15**
Marble 11/29 12/04** 12/05**
S. S ta r 11/26 12/01* 12/14**
C-l White 12/03 12/09** 12/14**
M-21 12/02 12/04ns 12/13**
F a n ta s t i c 11/25 l l / 2 8 ns 11/29*
Imp. Roch. 11/28 12/02ns 12/08**
Pink Roch 11/26 l l / 2 8 ns 12/04**
Triumph 11/27 12/02** 12/06**
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i ty
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Table 4.  E f f e c t  o f  th r e e  l i g h t i n g  regimes on mean J u l i a n  d a te  
of  f i n i s h  f o r  c u l t i v a r s  pinched September 17, 1976.
Natural Lighted Lighted
C u l t i v a r  dcy u n t i l  10/01 u n t i l  10/07
Dark Red 334.22 + 1.4 341.20 1.3** 341.87 + 1.5**
Diva 338.36 + 1.8 335.50 + 2 .8 ns 348.40 + 2.5**
Lady 334.15 + 1.8 343.22 + 2.7** 349.83 + 2.3**
Marble 333.50 + 1.0 338.70 + 1.0** 340.33 + 1.0**
S. S ta r 330.95 + 1.1 335.80 + 1.6* 349.00 + 1.6**
C-l White 338.00 + 1.3 344.22 + 1.3** 348.28 + 1.5**
M-21 336.50 + 1.6 339.11 + 2 .1 ns 348.13 + 1.6**
F a n ta s t i c 329.55 ± 1.3 333.25 + 2 .0 ns 334.00 + 1.4*
Imp. Roch. 332.64 ± 1 .8 337.00 + 1 .7 ns 342.00 + 1.7**
Pink Roch. 330.50 ± 0.7 333.10 + l . l ns 338.78 + 1.2**
Triumph 331.81 ± 0.6 337.10 + 1.1** 340.64 + 0.9**
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i ty
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There tended to  be a g r e a t e r  amount o f  v a r i a t i o n  in  mean 
d a te  o f  f i n i s h  w i th in  a given c u l t i v a r  and a given l i g h t i n g  
regime f o r  th e  Ecke c u l t i v a r s  than  f o r  th e  Mikkelsen c u l t i v a r s .  
According to  Bosse, much v a r i a t i o n  in da te  o f  f i n i s h  was 
observed w i th in  even c l o s e ly  r e l a t e d  c u l t i v a r s  (5 ) .  There 
appeared to  be a g r e a t e r  v a r i a t i o n  w i th in  t r e a tm e n t  means f o r  
those  p l a n t s  given 18 o r  25 days o f  a r t i f i c i a l  l i g h t i n g  than 
f o r  those  grown on n a tu ra l  days in  the  c u l t i v a r s  except  
'Dark R ed ' ,  'Marble '  and 'Improved Rochford'  (Table 4 ) .
In g e n e r a l ,  however,  p l a n t s  r e c e iv in g  18 days o f  a r t i f i c i a l  
l i g h t i n g  did  not appear  to  show l e s s  v a r i a t i o n  w i th in  t re a tm e n t  
means than those  r ec e iv in g  25 days o f  a r t i f i c i a l  l i g h t i n g .
The maximum expected v a r i a t i o n  in d a te  o f  f i n i s h  f o r  p l a n t s  
grown on n a tu ra l  days i s  21 days (Table 1) .  In t h i s  i n v e s t i g a t i o n ,  
however, th e  g r e a t e s t  observed d i f f e r e n c e  f o r  t h e se  p la n t s  
was n ine  days. The d i f f e r e n c e  between th e  response  grouping 
and th e  f i n i s h i n g  d a te  o f  t h i s  s tudy i s  perhaps due to  a r e ­
l a t i o n s h i p  between geographic  l o c a t io n  and th e  degree  o f  
v a r i a t i o n  in d a te  o f  f i n i s h .  The g r e a t e s t  observed d i f f e r e n c e  
was 11 days f o r  p l a n t s  given 18 days o f  a r t i f i c i a l  l i g h t  and 
15 days f o r  t h o s e g i v e n 2 5  days o f  a r t i f i c i a l  l i g h t .  These 
g r e a t e r  v a r i a t i o n s  in  da te s  o f  f i n i s h  f o r  l i g h t e d  p l a n t s  appeared 
to  i n d i c a t e  a g r e a t e r  degree o f  l i g h t  t re a tm e n t  and c u l t i v a r  
i n t e r a c t i o n .  The mean d a te s  o f  f i n i s h  f o r  a l l  c u l t i v a r s
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in  a l l  l i g h t i n g  regimes f e l l  i n to  ranges  o f  normally  acce p tab le  
s a l e s  p e r io d s  f o r  p o i n s e t t i a s .
Percentages  o f  P lan t s  F in i sh in g  f o r  Five Ta rge t  Dates
Tables  5, 6 and 7 show th e  d i s t r i b u t i o n  o f  p la n t s  f i n i s h i n g  
f o r  s e l e c t e d ,  t a r g e t e d  pe r iods  f o r  each o f  th e  var ious  c u l t i v a r s .  
These f i v e  s a l e s  p e r io d s ,  each o f  seven days ,  con t inuously  
range from 28 days befo re  the  Christmas week to  Christmas week. 
The p o i n s e t t i a  s a l e s  in  th e  Baton Rouge area  a re  good during 
th e se  p e r io d s ,  with peak s a l e s  u s u a l ly  occuring dur ing Christmas 
week (62).  Much v a r i a t i o n  can be seen in  th e se  d a t a ,  both 
w i th in  and among c u l t i v a r s  and t r e a tm e n ts .  The g r e a t e s t  
c o n c en t ra t io n  o f  f i n i s h i n g  da tes  f o r  p l a n t s  grown on na tu ra l  
days occured dur ing th e  f i r s t  t h r e e  t a r g e t e d  s a le s  per iods  
(November 21 - December 10) f o r  a l l  c u l t i v a r s  except  'Dark Red ' ,  
'D i v a ' ,  'Marble '  and 'M-21' (Table 5) .  All p l a n t s  grown on 
n a tu r a l  days had f i n i s h e d  by December 10 except  f o r  small 
percen tages  o f  the  c u l t i v a r s  Lady, Super S ta r  and M-21. In 
c o n t r a s t  to  the  n a tu ra l  day grown p l a n t s ,  those  l i g h t e d  f o r  
18 days had a l a r g e r  spread  ac ross  the  t a r g e t e d  s a le s  p e r io d s .  
These l a t t e r  c u l t i v a r s  f i n i s h e d  during th e  f i r s t  th r e e  s a l e s  
per iods  (November 21 - December 10) except  f o r  r e l a t i v e l y  
small percen tages  of  t h e  c u l t i v a r s  Dark Red, Lady and Marble.
All o f  the  p l a n t s  l i g h t e d  f o r  18 days had f i n i s h e d  by December 18 
(Table 6 ) .  I n t e r e s t i n g l y ,  th e  p l a n t s  l i g h t e d  f o r  25 days
32
Table 5. Percentages  o f  natural day grown c u l t i v a r s  pinched
September 17 ,  1976*and f i n i s h i n g  fo r  various  targeted
s a l e s  p er io d s .











Dark Red 33.33 44.44 22.22
Diva 5.88 64.70 23.52
Lady 55.00 25.00 5.00 10.00
Marble 40.00 40.00 20.00
S. S ta r 73.68 15.78 5.26 5.26
C-l  White 55.55 44.44
M-21 33.33 46.66 6.66 6.66
F a n ta s t i c 85.71 14.28
Imp. Roch. 54.54 36.36 9.09 .
Pink Roch. 76.92 23.07
Triumph 67.74 29.03 3.22
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Table 6. Percentages o f  c u l t i v a r s  pinched September 17 , 1976,
l i g h t e d  u n t i l  October 1 ,  and f i n i s h i n g  fo r  various
targeted  s a l e s  per iods .











Dark Red 10.00 40.00 40.00 10.00
Diva 11.11 11.11 66.66
Lady 18.18 9.09 36.36 36.36
Marble 75.00 12.50 12.50
S. S ta r 50.00 50.00
C-l White 45.45 54.54
M-21 33.33 33.33 33.33
F a n ta s t i c 50.00 25.00 25.00
Imp. Roch. 80.00 20.00
Pink Roch. 41.66 41.66 16.66
Triumph 37.50 50.00 12.50
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Table 7 .  Percentages  o f  c u l t i v a r s  pinched September 17,  1976,
l i g h t e d  u n t i l  October 7 ,  and f i n i s h i n g  for  various
targeted  s a l e s  per io d s .











Dark Red 22.22 77.77
Diva 27.27 45.45 18.18 9.09
Lady 30.00 30.00 20.00
Marble 66.66 33.33
S. S ta r 33.33 50.00 16.66
C-l White 75.00 25.00
M-21 50.00 25.00 25.00
F a n ta s t i c ______ 66.66 33.33
Imp. Roch. 25.00 37.50 25.00 12.50
Pink Roch. 14.28 21.42 64.28
Triumph 20.00 70.00 10.00
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had f i n i s h i n g  percen tages  t h a t  f e l l  w i th in  a narrower range 
o f  f i n i s h  da tes  than th o se  l i g h t e d  f o r  18 days (Table 7) .
The p l a n t s  l i g h t e d  f o r  25 days mostly  f in i s h e d  during the  
second and t h i r d  s a l e s  per iods  (November 28 - December 10) ,  
and a l l  had f in i s h e d  by December 18 except  f o r  'D iva '  and ' M-21' .
No c l e a r  t r e n d s  appeared in the  percen tages  f o r  f i n i s h  da tes  
o f  p l a n t s  l i g h t e d  f o r  25 days. Some p l a n t s  o f  'D i v a ' ,  ' Improved 
Rochford'  and 'P ink  Rochford'  f i n i s h e d  e a r ly  (November 21-27) 
w i th in  t h i s  t r e a tm e n t .  Some p l a n t s  o f  'D iva '  and 'M-21' 
f in i s h e d  l a t e  (December 19-25) ,  but th e r e  i s  much v a r i a t i o n  
in f i n i s h i n g  da te  percen tages  between th e se  two p e r io d s .
This appears  to  suppor t  the  i n d i v i d u a l i t y  o f  c u l t i v a r  response 
r epo r ted  by Schapp (69) .  The usual s h e l f - l i f e  o f  modern p o i n s e t t i a  
c u l t i v a r s  i s  s u f f i c i e n t l y  long ,  however, t h a t  almost  a l l  of 
the  p la n t s  grown f o r  t h i s  s tudy were cons idered  s a l a b l e  f o r  
the  peak Christmas s a l e s  p e r io d .  A small number o f  p l a n t s  
f in i s h e d  o u t s id e  the  f i v e  t a r g e t e d  s a le s  p e r io d s ;  in  n a tu ra l  
day p l a n t s  6.5% o f  'D iva '  and 5% o f  'Lady' f i n i s h e d  o u ts id e  
th ese  p e r io d s .  In p la n t s  r e ce iv in g  18 days of  a r t i f i c i a l  
l i g h t ,  11.2% of  'Diva '  f in i s h e d  o u t s id e  th e se  p e r io d s .  In 
p la n t s  rece iv in g  25 days o f  l i g h t i n g ,  11% o f  'D iva '  and 20% 
o f  'Lady' f i n i s h e d  o u t s id e  th ese  p e r io d s .  Although l i t t l e  
can be i n f e r r e d  from th e  da ta  o f  a s in g l e  s e a so n ' s  c rop ,  i t  
appeared t h a t  'D iva '  and 'Lady' were l e s s  s u i t a b l e  f o r  l a t e  
season fo rc in g  than the  o th e r  c u l t i v a r s  grown.
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The T h e o re t i ca l  Date o f  F lo ra l  Induct ion
An a t tem pt  was made to  e s t im a te  a d a te  o f  f l o r a l  induc t ion  
f o r  each c u l t i v a r  grown in 1976. This was achieved by s u b t r a c t i n g  
th e  r ep o r ted  response  grouping f o r  each cul t i v a r  from the  
da te  o f  f i n i s h .  Tables 8 and 9 show c a l e n d r i c  and J u l i a n  d a t e s ,  
r e s p e c t i v e l y ,  o f  t h e o r e t i c a l  in d u c t io n .  These d a te  must be 
regarded as approximations  o f  d a te s  in i n d u c t io n .  I t  i s  n o te ­
worthy t h a t  in  many s t u d i e s  th e  da te  o f  f l o r a l  in duc t ion  in  
the  p o i n s e t t i a  i s  r e p o r t e d  to  be s t ro n g ly  determined by tempera ture  
and pho toper iod ic  i n t e r a c t i o n s  (7 ,  9,  10, 22, 23, 62) .  The 
response  groupings used in  c a l c u l a t i o n  o f  th e se  t h e o r e t i c a l  
in d u c t iv e  da tes  a re  based on th e  optimal tempera ture  f o r  induc t ion  
in  t h e  p o i n s e t t i a ,  16.7°C (62.0°F) (65) .  The p la n t s  in t h i s  
s tudy were grown on minimum n ig h t  tempera ture  o f  18.3°C (65 .0°F) ,  
and t h i s  may have tended to  s l i g h t l y  delay  in d u c t io n .  N ev e r th e le ss ,  
th e se  d a ta  should  be o f  i n t e r e s t .  All n a tu r a l  day grown p l a n t s  
were induced between September 18 and October 8. These t h e o r e t i c a l  
da tes  o f  in duc t ion  under n a tu r a l  days in Baton Rouge a re  s i m i l a r  
to  those  ob ta ined  by Langhans and Larson in I th a c a ,  New York, 
who a i s o  r ep o r ted  n a tu ra l  day induc t ion  occu r r ing  in l a t e  
September o r  e a r l y  October (39) .  A r e l a t e d  s tudy conducted 
in Oklahoma, p laced th e  d a te  o f  n a tu r a l  induc t ion  between 
October 1 and October 19 (1 ) .  Personal o b se rv a t io n s  o f  severa l  
seasons '  crops  o f  commercially grown p o i n s e t t i a s  have in d ic a te d
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Table 8. E f f e c t  o f  t h r e e  l i g h t i n g  regimes on the  t h e o r e t i c a l  
c a l e n d r i c  d a te  o f  f lower  in d u c t io n  based on d a te  of  
f i n i s h  minus r e p o r te d  response  grouping c u l t i v a r s  
pinched September 17, 1976.




u n t i l  10/01
Lighted 
u n t i l  10/07
Dark Red 09/27 10/04** 10/05**
Diva 10/08 10/06ns 10/18**
Lady 10/04 10/13** 10/20**
Marble 09/27 10/02** 10/03**
S. S ta r 09/24 09/29* 10/12**
C-l White 09/17 09/23** 09/27**
M-21
F a n ta s t i c 09/30 10/02ns 10/11*
Imp. Roch. 09/26 09/30ns 10/05**
Pink Roch. 09/24 09/26** 10/02**
Triumph 10/02 10/08** 10/11**
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i ty
**.01  l e v e l  o f  p r o b a b i l i ty
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Table 9. E f f e c t  o f  t h r e e  l i g h t i n g  regimes on t h e o r e t i c a l  
J u l i a n  d a te  o f  f lower  ind u c t io n  based on d a te  of  
f i n i s h  minus r e p o r t ed  response  grouping f o r  c u l t i v a r s  
pinched September 17s 1976.
Natural Lighted Lighted
C u l t i v a r  day u n t i l  10/01 u n t i l  10/07
Dark Red 271.22 + 1.4 278.20 + 1.4** 278.87 + 1.5**
Diva 282.37 + 1.8 279.50 + 2 .8ns 292.40 + 2.5**
Lady 278.15 + 1.8 287.22 + 2.7** 293.83 + 2.3**
Marble 270.50 + 1.0 275.70 + 1.0** 277.33 + 1.1**
S. S ta r 267.95 + 1.1 272.80 + 1.6* 286.00 + 1.6**
C-l White 261.00 + 1.3 267.22 + 1.3** 271.28 + 1.5**
M-21 273.50 + 1.6 276.11 + 2 .1 ns 285.13 + 1.6**
F a n ta s t i c 273.56 + 1.5 277.25 + 2 .2ns 278.00 + 1.6*
Imp. Roch. 269.64 + 1.8 274.00 + 1 .7 ns 279.00 + 1.7**
Pink Roch. 267.50 + .7 270.10 + l . l ns 275.78 + 1.2**
Triumph 275.80 + .7 281.10 + 1.1** 284.64 + 1.0**
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i t y
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t h a t  th e  da ta  in  Tables 8 and 9 a re  c lo se  approximations  o f  
a c tu a l  da tes  o f  in d u c t io n .  There were no t ren d s  obvious with 
r e s p e c t  to  g en e t i c  o r ig i n  and d a te  o f  n a tu ra l  induc t ion  
(Tables 8 and 9 ) .  I t  i s  i n t e r e s t i n g  to  note  t h a t  18 days of  
a r t i f i c i a l l y  long days d id  not  s i g n i f i c a n t l y  delay  induc t ion  
in 'D i v a ' ,  ' F a n t a s t i c ' ,  ' Improved Rochford'  and 'P ink Rochford ' .
In a l l  o th e r  c u l t i v a r s ,  18 days o f  a r t i f i c i a l  l i g h t i n g  had 
e i t h e r  a s i g n i f i c a n t  o r  h igh ly  s i g n i f i c a n t  delay  in th e  theo ­
r e t i c a l  induc t ion  d a te .  This delay  ranged from f i v e  to  seven 
days depending on c u l t i v a r .  Obviously , i t  can be i n f e r r e d  
t h a t  f o r  those  c u l t i v a r s  which were no t  s i g n i f i c a n t l y  delayed 
th e  ac tua l  da te  o f  induc t ion  occurred  a f t e r  October 1.
All c u l t i v a r s  were s i g n i f i c a n t l y  delayed by 25 days o f  long 
day t re a tm e n ts .  The magnitude o f  t h i s  delay ranged from s ix  
days f o r  'M a rb le ' t o  18 days fo r  'Super  S t a r ' .  In a l l  c a s e s ,  
t h e r e  was a g r e a t e r  de lay  f o r  p l a n t s  given 25 days o f  l i g h t  
as  compared to  those  given 18 days o f  l i g h t i n g .  These o bse rva t ions  
agree  with t re nds  r e p o r t ed  in  a number o f  o th e r  s tu d i e s  (9 ,  37, 48) .  
As th e  d a ta  in Table 9 i n d i c a t e ,  w i th in  each c u l t i v a r  f o r  any 
given l i g h t i n g  regime th e  Mikkelsen c u l t i v a r s  demonstrated 
l e s s  v a r i a t i o n  in the  mean t h e o r e t i c a l  da te  o f  induc t ion  than 
the  Ecke c u l t i v a r s .
Overal l  P la n t  Height
Final f i n i s h i n g  h e ig h t  i s  an important  q u a l i t y  f a c t o r  
o f  p o i n s e t t i a  p roduc t ion .  The pho toper iod ic  regimes profoundly
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a f f e c t e d  th e  f i n a l  h e ig h t  o f  most o f  t h e  c u l t i v a r s  grown 
in  1976. The p h o to p e r io d ic  regime did  n o t  have a s i g n i f i c a n t  
e f f e c t  upon th e  he ig h t  o f  t h e  c u l t i v a r s  Lady, Pink Rochford 
o r  Triumph (Table 10) .  For a l l  th e  o th e r  c u l t i v a r s ,  t h e r e  
was a c l e a r  t rend  such t h a t  in c re a s in g  th e  number o f  a r t i f i c i a l l y  
long day t re a tm e n ts  d i r e c t l y  inc reased  th e  f i n a l  h e ig h t .
A probable  cause o f  t h i s  phenomenon was the  delay  of  induc t ion  
caused by long day t r e a t m e n t s ,  which in  tu rn  allowed g r e a t e r  
v e g e t a t i v e  growth to  occur .  Flowering in  p o i n s e t t i a  i s  
de te rm inant  and any de lay  in in duc t ion  r e s u l t s  in  more vege­
t a t i v e  growth. This  o b se rv a t io n  agrees  with those  noted by 
P a t o n e l l a ,  e t  a l . (64) and s i m i l a r  s t u d i e s  conducted in Denmark (14).  
In those  c u l t i v a r s  whose f i n a l  he ig h t  was no t  a f f e c t e d  by 
th e  l a s t  l i g h t i n g  d a t e ,  f l o r a l  induc t ion  probably occurred 
a f t e r  the  l a s t  l i g h t i n g  d a t e ,  October  7. The f i n a l  he igh t  
o f  a l l  th e  c u l t i v a r s  was s i g n i f i c a n t l y  inc reased  with 18 days 
o f  l i g h t i n g ,  when compared with n a tu ra l  day grown p l a n t s ,  
except  f o r  'Dark Red ' ,  'L a d y ' ,  'P ink Rochford' and 'T r iumph' .
The f i n a l  h e ig h t  o f  a l l  th e  c u l t i v a r s  was s i g n i f i c a n t l y  inc reased  
with 25 days o f  l i g h t i n g  as compared to  na tu ra l  day p l a n t s  
excep t  f o r  'L a d y ' ,  'Super  S t a r ' ,  'P ink  Rochford1 and 'Tr iumph' .
Of a l l  the  c u l t i v a r s  grown, only  'Super  S t a r '  had a s h o r t e r  
f i n a l  h e ig h t  with 25 days o f  a r t i f i c i a l  l i g h t i n g  than with 
18 days. The reason f o r  t h i s  anomaly i s  u n c lea r .
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Table 10.  E f f e c t  o f  three  l i g h t i n g  regimes on f i n a l  h e igh t
o f  various  c u l t i v a r s  pinched September 17 ,  1976.
C u l t iv a r
 ^  Mean h e ig h t  (cm)
na tu ra l  l i g h t e d
day u n t i l  10/01
l ig h te d  
u n t i l  10/07
Dark Red 33.66 + 1.0 33.90 + 1 .0 ns 37.50 + 1 0*
Diva 22.95 + 0.6 30.37 + 0.8** 33.80 + 0 7**
Lady 31.40 + 0.8 30.00 + l . l ns 33.50 + 1 ons
Marble 33.70 + 1.0 37.80 + 1.0** 38.66 + 1 0**
S. S ta r 23.35 + 0.9 29.40 + 1.3** 26.20 + 1 3ns
C-l White 30.22 + 1.3 35.11 + 1.3* 37.57 + 1 4**
M-21 26.75 + 1.2 34.88 + 1.6** 39.00 + 1 2**
F a n t a s t i c 28.88 + 1.0 32.75 + 1.4* 34.12 + 1 0**
Imp. Roch. 27.45 + 1.2 32.08 + 1.1** 32.66 + 1
Pink Roch. 30.61 + 0.6 30.20 + 1 . 0 ns 31.77 + 1 ons
Triumph 31.48 + 0 .6 32.60 + l . l ns 32.92 + 1 ons
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i ty
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There was a c o n s id e ra b le  v a r i a t i o n  in  mean h e ig h t  among 
th e  c u l t i v a r s  w i th in  any given l i g h t  regime. Among n a tu ra l  
day p la n t s ,  'Diva* was th e  s h o r t e s t  and 'Marble '  was the  t a l l e s t  
w ith  a d i f f e r e n c e  of  10.85 cm. Among p la n t s  given 18 days 
o f  l i g h t i n g ,  'Super  S t a r '  was th e  s h o r t e s t  and again  'Marble'  
was th e  t a l l e s t  with a range o f  8 .40  cm. Among the  p lan t s  
given 25 days o f  l i g h t i n g ,  'Super  S t a r '  was aga in  the  s h o r t e s t  
and 'M-21' was th e  t a l l e s t  with  a range of  12.80 cm. '’Marble'  
was c o n s i s t e n t l y  t a l l  and 'Super  S t a r '  was c o n s i s t a n t l y  sh o r t  
ac ro ss  a l l  l i g h t i n g  t r e a tm e n t s .  No o t h e r  c u l t i v a r  showed a 
c o n s i s t a n t  t ren d  ac ro ss  a l l  l i g h t i n g  regimes.  This i n d i c a t e s  
an i n t e r a c t i o n  between th e  c u l t i v a r  h e ig h t  c h a r a c t e r i s t i c  
and l i g h t i n g  regime.
The s m a l l e s t  s i g n i f i c a n t  i n c r e a s e  in he ig h t  caused by 
supplemental l i g h t i n g  was 3 .8  cm f o r  'Dark Red' w ith  25 days 
o f  long day t r e a tm e n ts .  The l a r g e s t  in c re a s e  in he ig h t  noted 
was 12.2 cm f o r  'M-21' wi th  25 days o f  long day t r e a tm e n ts .
For a l l  c u l t i v a r s  in which photoper iod  had a s i g n i f i c a n t  e f f e c t  
on f i n a l  h e ig h t ,  18 days o f  long day t re a tm en ts  inc reased  
th e  h e ig h t  by an average o f  5 .5  cm; 25 days o f  long day t r e a t ­
ments inc reased  h e ig h t  by an average o f  7.1 cm. For th e  c u l t i v a r s  
t h a t  were a f f e c t e d  by th e s e  l i g h t i n g  regimes,  t h e r e  was no 
c l e a r  c o r r e l a t i o n  between in c r e a se s  in  h e ig h t  and th e  g e n e t i c  
source  o f  the  c u l t i v a r .  All p l a n t s ,  as s t a t e d  in  th e  M a te r ia l s
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and Methods, r e ce iv ed  one a p p l i c a t i o n  o f  chlormequat sp ray ,  
which probably accounts  f o r  the  f a c t  t h a t  a l l  o f  the  p la n t s  
were cons ide red  s a l a b l e  from th e  s ta n d p o in t  o f  h e ig h t .
Number o f  Leaves
The e f f e c t  o f  th e  t h r e e  l i g h t i n g  regimes on the  average 
number o f  leaves  per  f low er ing  shoot  o f  th e  va r ious  c u l t i v a r s  
i s  given in Table 11. I t  must be noted t h a t  th e r e  were fou r  
f low ering  shoots  per  p l a n t ,  t h e r e f o r e ,  t h e  t o t a l  number o f  
leaves  p e r  pot  was f o u r  t imes the  f i g u r e s  given in t h i s  
Table . The p h o to p e r io d ic  regime had no s i g n i f i c a n t  e f f e c t  
on th e  number o f  green leaves  f o r  a lmost  a l l  o f  the  c u l t i v a r s .  
For th e  c u l t i v a r s  M-21 and Triumph, 18 days o f  a r t i f i c i a l l y  
long days produced a s i g n i f i c a n t  e f f e c t  on the  number o f  l e a v e s .  
For th e  c u l t i v a r  Marble,  25 days o f  a r t i f i c i a l l y  long days 
had a h igh ly  s i g n i f i c a n t  e f f e c t  on the  number o f  l eav es .
An in c re a s e  in th e  number o f  leaves  produced a d en se r ,  more 
a t t r a c t i v e  p l a n t .  For the  c u l t i v a r  M-21, given 18 days o f  
l i g h t i n g ,  t h e r e  was a mean in c re a se  o f  1.8  leaves  per  shoot  
compared to  n a tu ra l  day grown p l a n t s .  For th e  c u l t i v a r  
Triumph 18 days o f  l i g h t i n g  decreased th e  mean number o f  leaves  
per  shoot  by 0.86 compared to  n a tu ra l  day grown p l a n t s .  The 
cause o f  t h i s  r e v e r s a l  i s  u n c le a r .  For t h e  c u l t i v a r  Marble 
a h igh ly  s i g n i f i c a n t  in c r e a s e  o f  2 .0  was noted in th e  mean 
number o f  green leaves  per  sh o o t ,  wi th  25 days of  l i g h t i n g
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Table 11.  E f f e c t  o f  three  l i g h t i n g  regimes on the mean number
o f  l e a v es  per f low er ing  sh oot  fo r  c u l t i v a r s  pinched
September 17 ,  1976.
Natural Lighted Lighted
C u l t i v a r  day u n t i l  10/01 u n t i l  10/07
Dark Red 6.39 + 0.3 6.42 + 0 .3 ns 6.50 + 0 . 3 ns
Diva 6.14 + 0.9 6.34 + 1 .4 ns 6.42 + 1 .2 ns
Lady 6.34 + 0 .2 5.55 + 0 .3 ns 6.18 + 0 . 3 ns
Marble 6.42 + 0.3 7.25 + 0 . 3 ns 8.44 + 0.3**
S. S t a r 5.64 + 0.3 6.42 0 .4 ns 4.82 + 0 . 4 nS
C-l White 4.89 + 0 .4 5.75 + 0 .4 ns 5.78 + 0 .4 ns
M-21 7.50 + 0 .5  1 9.28 + 0.6* 8.23 + 0 . 5 ns
F a n ta s t i c 7.72 + 0.5 6.50 + 0 . 8 nS 7.28 + 0 .5 nS
Imp. Roch. 6.36 + 0 .4 6.50 + 0 . 3 nS 5.60 + 0 . 3 ns
Pink Roch. 6.78 + 0.2 7.17 + 0 .3 ns 7.08 + 0 . 4 ns
Triumph 6.86 + 0 .2 6.00 + 0.4* 6.55 + 0 .3 ns
ns = not s i g n i f i c a n t
* .01  l e v e l  o f  p r o b a b i l i t y
* * .05  l e v e l  o f  p r o b a b i l i ty
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compared to  n a tu ra l  day p l a n t s .  I t  i s  noteworthy t h a t  'M-21' 
ranked c o n s i s t e n t l y  high in the  number o f  leaves  across  a l l  
l i g h t i n g  regimes.  Chr is tensen  has r e p o r te d  t h a t  s h o r t  photo­
per iods  reduced th e  t o t a l  number o f  leaves  (11) .  This ob­
s e rv a t io n  i s  p a r t i a l l y  upheld by the  da ta  in  Table 11.
The f a c t o r s  a f f e c t i n g  th e  number o f  green leaves  produced need 
to  be more thoroughly  s tu d ie d  as th e r e  may be a l i n k  between 
number o f  leaves  and b r a c t  s i z e ,  number and p igmenta t ion .
The In te rnode  Length
In most o f  th e  c u l t i v a r s  i n v e s t i g a t e d  in  t h i s  s tudy ,  
th e  pho toper iod ic  regime did not  s i g n i f i c a n t l y  a f f e c t  th e  average 
in te rn o d e  leng th .  For c u l t i v a r s  Dark Red, Diva, Lady, Marble,  
Improved Rochford and Pink Rochford th e r e  was a c o n s i s t a n t  
in c r e a se  in the  mean in te rnode  leng th  with in c r ea s in g  long 
day t r e a tm e n t s ,  but  th e se  in c re a se s  were not s i g n i f i c a n t  
(Table 12). For 'Super  S t a r ' ,  ' F a n t a s t i c '  and 'T r iumph ' ,
18 days o f  l i g h t i n g  s i g n i f i c a n t l y  inc reased  mean in te rn o d e  
l eng th .  For 'Super  S t a r ' ,  'C - l  White ' and 'M-21',  25 days 
o f  l i g h t i n g  h igh ly  s i g n i f i c a n t l y  inc reased  the  average in te rnode  
l en g th .  From the  s ta n d p o in t  o f  o v e ra l l  p l a n t  q u a l i t y ,  i t  i s  
d e s i r a b l e  t h a t  in te rn o d e  len g th s  be kep t  sm al l .  Fac to rs  t h a t  
a f f e c t  in te rn o d e  leng th  a re  o f  commercial importance . The 
a lmost  un iv e rsa l  use o f  growth r e t a r d a n t s  in p o i n s e t t i a  
p roduct ion  i s  p r im a r i ly  aimed a t  c o n t r o l l i n g  t h i s  a sp ec t  of  
p o i n s e t t i a  q u a l i t y .
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Table 12. E f f e c t  o f  three  l i g h t i n g  regimes on average internode
length  f o r  c u l t i v a r s  pinched September 17 ,  1976.
C u l t iv a r
Mean in te rnode  leng th  (cm) 
n a t u r a l  l ig h te d
day u n t i l .  10/01
l ig h te d  
u n t i l  10/07
Dark Red 4.12 + 0.2 3.69 + 0 .2 ns 4.31 + 0 . 2 ns
Diva 3.29 + 0.2 3.34 + 0 .3 ns 3.84 + 0 .2 ns
Lady 3.70 + 0.2 3.70 + 0 .3 ns 3.92 + 0 .2 ns
Marble 3.92 + 0.1 3.55 + 0 .1 ns 3.63 + 0 .1 ns
S. S ta r 2.92 + 0.2 3.73 + 0.2** 3.93 + 0.2**
C-l White 3.63 + 0.2 4.06 + 0 .2 ns 4.50 + 0.2**
M-21 2.30 + 0.2 2.87 + 0 .3 ns 3.56 + 0.2**
F a n ta s t i c 2.96 ± 0 .2 3.79 + 0.3** 3.45 ± 0 .2 ns
Imp. Roch. 3.61 ± 0 .2 3.48 + 0 .2 ns 4.02 ± 0 .2 ns
Pink Roch. 3.24 ± 0.1 3.08 + 0 .2 ns 3.53 ± 0 . 2 ns
Triumph 3.39 ± 0.1 4.31 + 0.2** 3.48 ± 0 . 1 ns
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i ty
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Number o f  Brac ts
For most of  the  c u l t i v a r s  a s se s se d ,  th e  l i g h t i n g  regime 
had no s i g n i f i c a n t  e f f e c t  upon the  number of  b r a c t s .  For those  
p la n t s  rece iv in g  18 a r t i f i c i a l l y  long days ,  'Dark Red1 and 
'Marble '  had a h igh ly  s i g n i f i c a n t  r educ t ion  in  the  mean b rac t  
number per  shoot  (Table 13).  The magnitude of  t h i s  decrease  
was approximate ly  f i v e  f o r  'Dark Red' and approximate ly  seven 
f o r  'M arb le ' .  Considering the  f a c t  t h a t  b r a c t  number i s  one 
of  the  most importan t  f a t t o r s  of  o v e ra l l  q u a l i t y  in p o i n s e t t i a  
p roduct ion  and t h a t  th e  mean number of b r a c t s  per  pot  i s  fou r  
t imes the  f i g u r e s  g iven in  Table 13, t h i s  r ed u c t io n  in b r a c t  
number f o r  th e se  two c u l t i v a r s  i s  s t r i k i n g .  For those  p l a n t s  
rece iv in g  25 days of supplemental l i g h t i n g ,  the  c u l t i v a r s  
Dark Red, Marble and Triumph had a s i g n i f i c a n t  r ed u c t io n  in  
b r a c t  number as  compared to  n a tu ra l  day grown p l a n t s .  I t  
i s  i n t e r e s t i n g  to  note  t h a t  in 'Dark Red' and 'Marble'  25 
days of l i g h t i n g  did  no t  reduce the number of  b r a c t s  to  the  
e x te n t  t h a t  18 days of l i g h t i n g  d id .  The reason  f o r  t h i s  
i s  unknown. 'D iva '  had th e  l a r g e s t  number of  b rac t s  among 
a l l  the  c u l t i v a r s  in both n a tu ra l  day grown p l a n t s  and those  
l i g h t e d  f o r  25 days. This  c u l t i v a r  a l s o  had the  second l a r g e s t  
number of b r a c t s  among the  p l a n t s  rece iv in g  18 days of  l i g h t i n g .  
'D iva '  had an average b r a c t  number of 68 per  pot  ac ross  a l l  
l i g h t  regimes.  In c o n t r a s t ,  'Super  S t a r '  had th e  sm a l l e s t
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Table 13.  E f f e c t  o f  th ree  l i g h t i n g  regimes on the mean number
o f  bracts  per f lower ing  shoot  fo r  c u l t i v a r s  pinched
September 17 ,  1976.
Natural Lighted Lighted
C u l t i v a r  day u n t i l  10/01 u n t i l  10/07
Dark Red 15.33 + 0 .6 10.55 + 0.96** 12.81 + 0.7*
Diva 18.35 + 0.9 16.75 + 1 .3ns 17.52 + 1 .2 ns
Lady 15.05 + 0 .6 14.97 ± 0 .9 ns 15.35 + 0 . 8 nS
Marble 16.5 + 0 .8 9.22 + 0.8** 10.47 + 0.9**
S. S ta r 10.74 + 0 .8 11.85 + l . l nS 10.97 + l . l ns
C - l  White 13.97 + 1.1 12.86 + l . l ns 14.21 + 1 .3 ns
M-21 15.66 + 0.6 17.47 + 0 .8 ns 15.21 + 0 .7 ns
F a n t a s t i c 10.78 1.1 12.06 + 1 .7 ns 11.03 + 1 .2 ns
Imp. Roch. 13.00 ± 1 .2 14.12 + l . l ns 12.21 + 1 .2 ns
Pink Roch. 13.63 ± 0.6 13.06 + 0 .9 ns 12.50 + 1 .0 ns
Triumph 13.28 + 0 .4 13.02 + 0 .7 ns 10.55 + 0.6**
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i ty
**.01  l e v e l  o f  p r o b a b i l i ty
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number o f  b r a c t s  among the  n a tu ra l  day c u l t i v a r s  with  con­
s i s t e n t l y  low b r a c t  numbers f o r  th e  o th e r  l i g h t i n g  regimes. 
Other  c u l t i v a r s  which had c o n s i s t e n t l y  high b r a c t  numbers, 
r e g a rd l e s s  o f  l i g h t i n g  regimes,  included 'Lady' and 'M-21'.
The Bract  Spread o r  Diameter
Brac t  d iam eter  i s  as  im portan t  as b r a c t  number in 
determining  p o i n s e t t i a  s a l a b i l i t y .  There was no s i g n i f i c a n t  
e f f e c t  o f  l i g h t i n g  regimes noted on b r a c t  d iameter  in 'L a d y ' ,  
' S u p e r S t a r ' ,  'C - l  W h i te ' ,  ' F a n t a s t i c '  and ' Improved Rochford ' .  
In those  c u l t i v a r s  given 18 days o f  pho toper iod ic  l i g h t i n g ,  
'Dark Red' and 'Marble* demonstrated a h igh ly  s i g n i f i c a n t  
r ed u c t io n  in b r a c t  d iam ete r  when compared to  corresponding 
n a tu ra l  day grown p l a n t s .  Whereas, 'D i v a ' ,  'M -21 ',  'P ink 
Rochford'  and 'Triumph' showed a s i g n i f i c a n t  o r  h igh ly  s i g n i ­
f i c a n t  i n c r e a se  in  b r a c t  d iam eter .  For th e  c u l t i v a r s  l i g h t e d  
25 days ,  'Dark Red' and 'Marble '  had a h igh ly  s i g n i f i c a n t  r e ­
duc t ion  in b r a c t  d iam eter  as  compared to  corresponding n a tu ra l  
day grown p l a n t s .  Whereas 'Diva '  and 'P ink Rochford' showed 
a h igh ly  s i g n i f i c a n t  in c r e a s e  in b r a c t  d iam eter .  In the  c u l t i ­
vars  M-21 and Trimph, only th e  18 day l i g h t i n g  t re a tm e n t  
s i g n i f i c a n t l y  inc reased  b r a c t  d iameters  as compared to  
corresponding  n a tu ra l  day p l a n t s .  As i s  e v iden t  from the
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da ta  p re sen ted  in Table 14, th e  var ious  c u l t i v a r s  behaved 
d i f f e r e n t l y  in t h e i r  responses  o f  b r a c t  d iam eter  changes 
caused by d i f f e r e n c e s  in  l i g h t i n g  reg imes.  This  o bse rva t ion  
i s  in  agreement with t h a t  made by Bosse ( 5 ) ,  but  the  reason 
f o r  t h i s  i s  u n c le a r .  I t  i s  known however, t h a t  b r a c t  expansion 
proceeds u n t i l  the  o n se t  o f  a n t h e s i s  (16) .  A de lay  in a n th e s i s  
w i l l  r e s u l t  in  a general  i n c r e a se  in b r a c t  expansion.  For 
those  c u l t i v a r s  whose b r a c t  d iam ete rs  were not a f f e c t e d  by 
a r t i f i c i a l  l i g h t i n g  t r e a t m e n t s ,  t h e r e  was presumably no e f f e c t  
on the  onse t  of  a n t h e s i s .  For those  c u l t i v a r s  whose b ra c t  
d iam eters  were inc reased  by a r t i f i c i a l  l i g h t i n g ,  th e r e  was 
presumably a delay  in  the  o n se t  o f  a n t h e s i s .  This  o bse rva t ion  
o f  l i g h t i n g  induced de lay  in a n t h e s i s  ag rees  with numerous 
o th e r  s tu d i e s  (10, 14, 35, 57, 81) .  For those  c u l t i v a r s  in 
which th e  l i g h t i n g  t r e a tm e n ts  reduced b r a c t  d iam ete r ,  l i g h t i n g  
may have a c t u a l l y  has tened the  onse t  of  a n t h e s i s .  This  anomalous 
s i t u a t i o n  was l im i te d  in  t h i s  s tudy  to  two c u l t i v a r s ,  'Dark Red' 
and 'M a rb le ' ,  which showed a red u c t io n  in b r a c t  d iameter  of  
approximate ly  5 and 6 cm r e s p e c t i v e l y  f o r  both l i g h t i n g  
t re a tm e n ts .
The l a r g e s t  b r a c t  d iam eter  among the  n a tu ra l  day grown 
p l a n t s  was t h a t  o f  'Marble '  a t  30.07 cm and the s m a l l e s t  was 
t h a t  o f  'M-21' a t  18.58 cm. Among th e  c u l t i v a r s  l i g h t e d  f o r  
18 days ,  the  l a r g e s t  b r a c t  d iam ete r  was t h a t  of  'Triumph'
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Table 14. E f f e c t  o f  th ree  l i g h t i n g  regimes on the bract diameter
fo r  c u l t i v a r s  pinched September 17, 1976.
____________Mean b r a c t  d iam eter  (cm)______________
Natural Lighted Lighted
C u l t i v a r  day u n t i l  10/01 u n t i l  10/07
Dark Red 29.94 + 0 .9 24.65 + 0.8** 25.75 + 1.0**
Diva 23.76 + 1.0 29.37 + 1.6** 34.20 + 1.4**
Lady 26.78 + 0.7 27.14 + 1 .0ns 28.00 + 0 .9 ns
Marble 30.07 + 1.2 24.40 + 1.2** 24.30 + 1.3**
S. S ta r 23.22 + 0 .9 23.42 + 1 .4 ns 21.75 + 1 .4ns
C-l White 24.75 + 1.4 25.53 + 1.4ns 26.86 + 1 .6 ns
M-21 18.58 + 0.7 21.86 + 1.0* 18.15 + 0 .8 ns
F a n t a s t i c 28.89 + 1.6 29.37 + 2 .3 ns 27.15 + 1.6ns
Imp. Roch. 26.79 + 1.3 26.17 + 1.3ns 25.60 + 1 .3ns
Pink Roch. 24.82 + 0.9 30.12 + 1.5** 29.83 + 1.6**
Triumph 25.06 + 0.6 30.52 + 1.1** 26.02 + 0 .9 ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i t y
52
a t  30.52 cm and the  s m a l l e s t  was ' M-21' a t  21.86 cm. In th e  
p l a n t s  l i g h t e d  f o r  25 days ,  'D iva '  had th e  l a r g e s t  b r a c t  
d iameter  a t  34.20 cm and the  s m a l l e s t  was 'M-21' a t  18.15 cm, 
which showed the  s m a l l e s t  b r a c t  diameter  ac ro ss  a l l  t h r e e  
l i g h t i n g  regimes. In a d d i t i o n  to  th e  r e s u l t s  d iscussed  above, 
'L a d y ' ,  ' F a n t a s t i c ' ,  and 'Triumph' had c o n s i s t a n t l y  l a rg e  
b r a c t  d iameters  r e g a rd le s s  o f  l i g h t i n g  regime.
The Cyathial C lu s te r  Diameter
To a c e r t a i n  degree ,  the  c y a th ia l  c l u s t e r  d iameter  
i s  a f a c t o r  in o v e ra l l  p o i n s e t t i a  q u a l i t y .  In general  a small 
c y a th ia  c l u s t e r  d iam eter  i s  a s s o c i a t e d  with  high q u a l i t y  pro­
duc t ion .  Flowers p ossess ing  l a rg e  c y a th ia l  c l u s t e r  d iameters  
have a loose  and hence asym e tr ica l  appearance. The f a c t o r s  a f ­
f e c t i n g  th e  s i z e  o f  c y a th i a l  c l u s t e r  have not  been adequa te ly  
s tu d ie d .  As can be observed in Table 15, f o r  most o f  the  c u l t i ­
vars  l i g h t i n g  regimes had no s i g n i f i c a n t  e f f e c t s  on mean c y a th ia l  
c l u s t e r  d iameter  per  f low ering  shoot.  Of those  p la n t s  rece iv in g  
18 days o f  a r t i f i c i a l l y  long photoper iod ,  only  'Lady' and 
'Marble '  showed a h ighly  s i g n i f i c a n t  reduc t ion  in  c y a th ia l  
c l u s t e r  d iameter  compared to  corresponding n a tu ra l  day grown 
p l a n t s .  Whereas, 'M-21' showed a s i g n i f i c a n t  in c r e a se .
For those  c u l t i v a r s  r e ce iv in g  25 a r t i f i c i a l l y  long days ,  'Dark 
Red ' ,  'L a d y ' ,  'Marble '  and 'Triumph' showed a h ighly  s i g n i ­
f i c a n t  r educ t ion  in c y a th i a l  c l u s t e r  diameter .
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Table 15. E f fe c t  o f  three  l i g h t i n g  regimes on the mean
cy a th ia l  c l u s t e r  diameter f o r  c u l t i v a r s  pinched
September 17, 1976.
____________Mean f lower diameter  (cm)_____________
Natural Lighted Lighted
C u l t i v a r  day u n t i l  10/01 u n t i l  10/07
Dark Red 4.42 + 0.2 3.07 + 0 .2ns 3.40 + 0.2**
Diva 3.48 + 0.1 3.53 + 0 .2 ns 3.55 + 0 .2 ns
Lady 3.21 + 0.1 2.55 + 0.2** 2.42 + 0.1**
Marble 4.75 + 0.2 3.22 + 0.2** 3.40 + 0.2**
S. S ta r 3.37 + 0.2 3.27 + 0 . 3ns 2.55 + 0.3*
C-l White 2.44 + 0.2 2.40 + 0 .2 ns 2.55 + 0 .2 ns
M-21 2.84 + 0.1 3.46 + 0.2* 2.62 + 0 .1 ns
F a n ta s t i c 4.09 + 0.3 4.00 + 0 .5 ns 3.58 + 0 . 3ns
Imp. Roch. 3.56 + 0.2 3.40 + 0 .2 ns 2.90 + 0.2*
Pink Roch. 3.80 + 0.2 4.40 + 0 .3 ns 3.80 + 0 .3 ns
Triumph 3.75 + 0.1 4.25 + 0 .2 ns 3.16 + 0.2**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i t y
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H .  THE EFFECT OF PINCH DATE IN 1976 
For p la n t s  pinched 4 days, 11 days o r  18 days following 
the  da te  o f  p o t t i n g ,  and a l l  grown under n a tu ra l  daylength  
c o n d i t io n s ,  the  fo l lowing r e s u l t s  were o b ta in ed .
The Date o f  Finish
For s ix  o f  the  11 c u l t i v a r s  pinched on September 24, 
th e re  was no s i g n i f i c a n t  d i f f e r e n c e  in  mean c a l e n d r i c  date  
o f  f i n i s h  when compared to  corresponding p l a n t s  pinched 
September 17 (Table 16) .  For c u l t i v a r s  pinched on September 24, 
'Dark Red ' ,  'M arb le ' ,  'Super  S t a r '  and 'Pink Rochford'  
showed a s i g n i f i c a n t  de lay ing  da te  o f  f i n i s h  when compared 
to corresponding p la n t s  t h a t  were pinched September 17.
Whereas, the  da te  o f  f i n i s h  o f  'Lady' was has tened  by 23 
days when compared to  corresponding  p la n t s  pinched on Sep­
tember 17. Remarkably, 'Lady' was the only c u l t i v a r  whose 
date  o f  f i n i s h  was has tened  by 18 days when pinched October 1, 
when compared to corresponding  p la n t s  pinched September 17.
There were h ighly  s i g n i f i c a n t  delays in the da tes  o f  f i n i s h  
in  'DarkRed ',  'M a rb le ' ,  ' S u p e r S t a r ' ,  ' F a n t a s t i c ' ,  'Pink 
Rochford'  and 'Triumph' when pinched October  1 compared to 
corresponding p la n t s  pinched September 17. The range o f  
delay fo r  those  c u l t i v a r s  t h a t  were s i g n i f i c a n t l y  a f f e c t e d  
in date  o f  f i n i s h  when pinched on September 24 compared to 
September 17 was th re e  to n ine days. The g r e a t e s t  delay
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Table 16. E f f e c t  o f  pinch d a te  on mean c a l e n d r i c  d a te  o f  
f i n i s h  f o r  n a tu ra l  day grown c u l t i v a r s  in 1976.
C u l t iv a r Pinched 09/17 Pinched 09/24 Pinched 10/01
Dark Red 11/29 12/04* 12/06*
Diva 12/03 12/08ns 12/01ns
Lady 12/01 12/06* 12/11**
Marble 11/30 12/02** 12/08**
S. S ta r 11/27 12/05** 12/07**
C-l  White 12/03 12/03ns 12/01ns
M-21 12/02 12/02ns 12/05ns
F a n ta s t i c 11/25 l l / 2 9 ns 12/06**
Imp. Roch. 11/29 l l / 2 5 ns 12/01ns
Pink Roch. 11/26 11/30** 12/04**
Triumph 11/27 l l / 2 9 ns 12/06**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
was observed in  'Super  S t a r '  and the  s m a l l e s t  in  'M arb le ' .
For those  c u l t i v a r s  pinched October 1 th e  range in  delay was 
8 t o  12 days when compared to  corresponding p l a n t s  pinched 
September 17. The lo n g e s t  delay  was demonstrated by 
'F a n t a s t i c '  and th e  s h o r t e s t  by 'Dark Red' .  The obvious 
cause o f  th e  de lay  in  th e  mean f i n i s h  d a te s  observed f o r  
l a t e r  pinched p l a n t s  i s  due to  the  delay  in  the  development 
o f  l a t e r a l  buds u n t i l  a f t e r  the  removal o f  terminal  buds a t  
p inching .  The l a t t e r  ex p lan a t io n  conforms with  da ta  p resen ted  
by fo u r  o th e r  s tu d i e s  (14 ,  15, 20, 84) .
The e f f e c t s  o f  the  t h r e e  d i f f e r e n t  p inching da tes  
on mean J u l i a n  d a te s  o f  f i n i s h  i s  p resen ted  in  Table 17.
The s tan d a rd  e r r o r  o f  th e  mean J u l i a n  d a te  o f  f i n i s h  ob­
served  f o r  those  c u l t i v a r s  pinched on September 17 ranged 
from 0 .6  days f o r  'Triumph' to 1.8  days f o r  'D i v a ' ,  'Lady' 
and 'Improved Rochford ' .  The s tanda rd  e r r o r  f o r  those  
p l a n t s  pinched on September 17 ranged from 1.0 days f o r  
'P ink  Rochford'  to  3 .7  days f o r  'M-21'.  The s tanda rd  e r r o r ,  
f o r  those  c u l t i v a r s  pinched on October 1 ranged from 0 .9  days 
f o r  'P ink  Rochford'  to  2 .5  days f o r  'L ady ' .
Table 17. E f f e c t  of  pinch d a te  on mean J u l i a n  da te  o f  f i n i s h  f o r  
n a tu r a l  day grown c u l t i v a r s  in  1978.
C u l t iv a r  Pinched 09/17 Pinched 09/24 Pinched 10/01
Dark Red 334.22 + 1.4 339.20 + 1.3* 240.77 + 1.5*
Diva 338.36 + 1.8 342.67 + 2 .6 ns 336.18 + 2 .4 ns
Lady 334.14 + 1.8 341.36 + 2.4* 345.50 + 2 .5 ns
Marble 333.50 + 1.0 337.12 + 1.1* 343.28 + 1.2**
S. S ta r 330.95 + 1.1 339.50 + 1.8** 341.83 + 2.0**
C-l White 338.00 + 1.3 338.18 + 1 .2 ns 336.44 + 1.3ns
M-21 336.50 + 1.6 336.33 + 3 .7 ns 340.30 + 2 .0 nS
F a n t a s t i c 329.55 ± 1.3 333.80 + 1.8ns 340.67 + 2.3**
Imp. Roch. 332.64 + 1.8 329.60 + 2 .7 ns 336.27 + 1.8ns
Pink Roch. 330.50 + 0.7 334.50 + 1.0** 338.81 + 0.9**
Triumph 331.81 + 0.6 333.75 + 1 .3ns 341.10 + 1.1**
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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Percentages  o f  Plants  F in ish in g  fo r  Five Target Dates
The e f f e c t s  o f  t h r e e  d i f f e r e n t  p inching d a te s  upon the  percentages  
o f  the  v a r ious  c u l t i v a r s  f i n i s h i n g  f o r  f i v e  t a r g e t e d  s a le s  per iods  
a re  p resen ted  in Tables 18, 19 and 20. For those  p l a n t s  pinched 
on September 17, almost a l l  o f  th e  c u l t i v a r s  had f in i s h e d  by 
December 10 (Table 18).  However, 10% o f  'L a d y ' ,  5.26% o f  'Super 
S t a r '  and 6.66% o f  'M-21' f i n i s h e d  dur ing the  f o u r th  t a r g e t e d  
s a le s  per iod .  For th o se  c u l t i v a r s  pinched on September 17,
'L ad y ' ,  ' S u p e r S t a r ' ,  ' F a n t a s t i c ' ,  ' Improved Rochford1 'Pink 
Rochford'  and 'Triumph' had the  g r e a t e s t  percentages  o f  p l a n t s  
f i n i s h i n g  during the  second s a le s  per iod .  The percentages  of  
a l l  c u l t i v a r s  f i n i s h i n g  f o r  th e  t h i r d  s a l e s  were r e l a t i v e l y  low 
except  f o r  'C - l  Whi te ' .  As mentioned in the  d isc u s s io n s  under 
l i g h t  regime,  the  Mikkelsen c u l t i v a r s  had h igher  percentages  
f i n i s h i n g  f o r  the  f i r s t  s a l e s  per iod  than  did  th e  Ecke c u l t i v a r s .
The e f f e c t s  o f  the  second pinching d a te  (September 24) 
can be seen in Table 19. This t re a tm e n t  caused th e  l a r g e s t  
percen tage  o f  p la n t s  to  f i n i s h  during the  per iods  between November 28 
and December 10, f o r  both Ecke and Mikkelsen c u l t i v a r s .  There 
were t h r e e  c u l t i v a r s  with r e l a t i v e l y  l a rg e  percentages  f i n i s h i n g  
o u t s id e  th ese  p e r io d s ,  'Lady' (33.3%), 'C - l  White'  (66.7%), 
and 'P ink Rochford'  (50.0%). I t  i s  noteworthy t h a t  a l l  o f  the 
p la n t s  o f  'Diva '  f i n i s h e d  during the  second t a r g e t e d  s a le s  
per iod .  The delays  produced by t h i s  second pinching da te  a re  
in agreement with s i m i l a r  ones noted (20,  84, 85).
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Table 18. Percentages o f  natural day grown c u l t i v a r s  pinched
September 17 , 1976 and f i n i s h i n g  fo r  var ious  targeted
s a l e s  p er io d s .











Dark Red 33.33 44.44 22.22
Diva 5.88 64.70 23.52
Lady 55.00 25.00 5.00 10.00
Marble 40.00 40.00 20.00
S. S ta r 73.68 15.78 5.26 5.26
C-l White 55.55 44.44
M-21 33.33 46.66 6.66 6.66
F a n ta s t i c 85.71 14.28
Imp. Roch. 54.54 36.36 9.09
Pink Roch. 76.92 23.07
Triumph 67.74 29.03 3.22
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Table 19. Percentages o f  natural  day grown c u l t i v a r s  pinched Septem­
ber 24, 1976 and f i n i s h i n g  fo r  various  targeted  s a l e s
per iods .











Dark Red 30.00 50.00 20.00
Diva inn nn1 U U • u u
Lady 22.22 44.44 33.33
Marble 22.22 77.77
S. S ta r 1 1 . 1 1 77.77 1 1 . 1 1
C-l White 1 1 . 1 1 33.33 44.44 1 1 . 1 1
M-21 66.66 22.22 11.11
F a n ta s t i c 25.00 75.00
Imp. Roch. 44.44 44.44 1 1 . 1 1
Pink Roch. 50.00 40.00 10.00
Triumph 70.00 30.00
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Table 20. Percentages  o f  n a tu ra l  day grown c u l t i v a r s  pinched 
October 1, 1976 and f i n i s h i n g  f o r  var ious  t a r g e t e d  
s a l e s  p e r io d s .











Dark Red 50.00 12.50 37.50
Diva 20.00 30.00 50.00
Lady 91.66 8.33
Marble 100.00
S. S t a r 20.00 80.00
C-l White 42.85 28.57 28.57
M-21 15.83 76.92 7.69
F a n ta s t i c 14.28 85.71
Imp. Roch. 9.09 18.18 36.36 36.36
Pink Roch. 44.44 55.55
Triumph 28.57 50.00 21.42
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A s t ro n g  r e l a t i o n s h i p  was apparen t  between th e  g en e t ic  
source  o f  th e  c u l t i v a r  and the  d i s t r i b u t i o n  o f  f i n i s h i n g  p e r ­
centages  ac ross  the  var ious  s a l e s  per iods  (Table 20).  The general  
t r e n d  noted was t h a t  th e  Mikkelsen c u l t i v a r s  f in i s h e d  during 
th e  f i r s t  t h r e e  s a l e s  pe r iods  and th e  Ecke v a r i e t i e s  f in i s h e d  
dur ing  th e  l a s t  t h r e e  s a l e s  p e r io d s .  I t  i s  i n t e r e s t i n g  to  note  
t h a t  p l a n t s  o f  'Diva '  pinched on October  1, f i n i s h e d  during a 
much wider  range o f  t a r g e t e d  s a le s  per iods  than  p l a n t s  o f  t h i s  
c u l t i v a r  pinched on o th e r  d a te s .  The re fo re ,  t h i s  l a t e  pinching 
d a te  appeared not s u i t a b l e  f o r  t h i s  c u l t i v a r .  In c o n t r a s t ,  p l a n t s  
o f  'Marble '  a l l  f i n i s h e d  dur ing th e  t h i r d  s a le s  per iod .
The T h e o re t i c a l  Date o f  Induct ion
There was a co n s id e ra b le  amount o f  v a r i a t i o n  observed among 
the  c u l t i v a r s  in  t h e i r  r e c a l c u l a t e d  mean t h e o r e t i c a l  da tes  o f  
in duc t ion  f o r  the  t h r e e  pinching da tes  (Table 21).  For the 
f i r s t  p inching t r e a tm e n t ,  t h e r e  was a range of  22 days in t h e o r e t i c a l  
in duc t ion  da te  among th e  c u l t i v a r s .  The e a r l i e s t  e s t im a ted  i n ­
duc t ion  was t h a t  o f  'C - l  White'  (September 17) and th e  l a t e s t  
noted was t h a t  o f  'D iva '  (October 8 ) .  A g r e a t e r  range o f  27 days 
in  t h e o r e t i c a l  da te  o f  ind u c t io n  was noted in  th e  var ious  c u l t i v a r s  
pinched on September 24. The e a r l i e s t  es t im a ted  da te  o f  induc t ion  
f o r  t h i s  t re a tm e n t  was again  'C - l  White'  (September 17) and the  
l a t e s t  e s t im a ted  ind u c t io n  was again  f o r  'Diva '  (October 13).
A s t i l l  l a r g e r  range of  32 days in  mean t h e o r e t i c a l  da te  of
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Table 21. E f f e c t  o f  pinch d a te  on t h e o r e t i c a l  c a l e n d r i c  da te
o f  f lower  ind u c t io n  based on d a te  o f  f i n i s h  minus r e ­
por ted  response  grouping f o r  n a tu ra l  day grown c u l t i ­
vars  in 1976.
C u l t iv a r Pinched 09/17 Pinched 09/24 Pinched 10/11
Dark Red 09/27 10/03ns 10/11*
Diva 10/08 10/13ns 10/06ns
Lady 10/04 10/11* 10/16**
Marble 09/27 09/30* 10/06**
S. S ta r 09/24 10/03** 10/05**
C-l White 09/17 09/17ns 09/15ns
M-21 09/29 09/29ns 10/03ns
F a n ta s t i c 09/30 10/01ns 10/11**
Imp. Roch. 09/26 09/23ns 09/29ns
Pink Roch. 09/24 09/28** 10/02**
Triumph 10/02 10/03ns 10/11**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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in duc t ion  was observed among those  c u l t i v a r s  pinched on October 1. 
'C - l  White ' (September 15) was s t i l l  the  e a r l i e s t  c u l t i v a r  to  
be induced,  bu t  the  l a t e s t  da te  o f  t h e o r e t i c a l  induc t ion  was 
t h a t  o f  'Lady' (October 16).
For 7 ou t  o f  th e  11 c u l t i v a r s  pinched September 24, th e re  
was no s i g n i f i c a n t  d i f f e r e n c e  in  t h e  t h e o r e t i c a l  da te  of  induc t ion  
when compared to  corresponding p l a n t s  pinched on September 17. 
'M a rb le ' ,  'P ink Rochford ' ,  'Lady' and 'Super  S t a r '  were s i g n i ­
f i c a n t l y  delayed t h r e e ,  f o u r ,  seven and nine  days r e s p e c t i v e l y  
in t h e i r  mean t h e o r e t i c a l  da tes  o f  induc t ion  when compared to  
corresponding p la n t s  pinched on September 17.
There was a g r e a t e r  delay  among th e  c u l t i v a r s  when pinched 
on October 1. Only 'D i v a ' ,  'C - l  White1, 'M-21' and 'Improved 
Rochford'  were not  s i g n i f i c a n t l y  delayed in  t h e i r  t h e o r e t i c a l  
induc t ion  when compared to  corresponding p l a n t s  pinched September 17. 
The magnitude o f  the  delay  f o r  th e  o th e r  c u l t i v a r s  had a h ighly  
s i g n i f i c a n t  range from 8 to  14 days. These o bse rva t ions  o f  the  
de laying  e f f e c t s  o f  l a t e r  p inching da tes  on f l o r a l  induc t ion  
support  those  o f  Carpenter  (9 ) .  The e f f e c t  o f  pinch da te  on 
t h e o r e t i c a l  J u l i a n  da te  of  f lower  in duc t ion  i s  p resen ted  in 
Table 22. In t h i s  t a b l e ,  the  s tanda rd  e r r o r  o f  the  means a re  
the  same as those  f o r  th e  c a l e n d r i c  da tes  o f  f i n i s h ,  as the  
d i f f e r e n c e  between th e  f i n i s h  da tes  and th e  t h e o r e t i c a l  in duc t ive  
da tes  i s  the  co n s ta n t  response  grouping f o r  each c u l t i v a r .
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Table 22. E f fe c t  o f  pinch d a te  on t h e o r e t i c a l  J u l i a n  d a te  o f
f lower  in duc t ion  Based on da te  o f  f i n i s h  minus r epo r ted  
response group f o r  n a tu ra l  day grown c u l t i v a r s  in 1976.
C u l t iv a r  Pinched 09/17 Pinched 09/24 Pinched 10/01
Dark Red 271.22 + 1.4 276.20 + 1.4* 277.78 ± 1.4**
Diva 282.37 + 1.8 286.67 ± 2 .6 ns 280.18 + 2 .4 ns
Lady 278.15 + 1.8 285.36 + 2.4* 289.5 + 2.5**
Marble 270.50 + 1.0 274.12 + 1.1* 280.28 + 1.2**
S. S ta r 267.95 + 1.1 276.50 + 1.8** 278.83 + 2.2**
C-l White 261.00 + 1.3 261.18 + 1.2ns 259.44 + 1.3ns
M-21 273.50 + 1.6 273.33 + 3 .7ns 277.30 + 2 .0 ns
F a n ta s t i c 273.56 + 1.5 275.00 ± 2 .0 ns 284.67 + 2.6**
Imp. Roch. 269.64 + 1.8 266.60 + 2 .7 ns 273.27 + 1.8ns
Pink Roch. 267.50 + .7 271.50 + 1.0** 275.80 + .9**
Triumph 275.80 + .7 276.87 + 1 .3 ns 285.10 + 1.2**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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As was noted e a r l i e r  in  t h i s  d iscu ss io n  under th e  remarks on the  
da te  o f  f i n i s h ,  t h e r e  appeared to  be s l i g h t l y  l e s s  v a r i a t i o n  
in  mean da tes  o f  induc t ion  f o r  the  Mikkelsen c u l t i v a r s  when 
compared to  the  Ecke c u l t i v a r s .  This s l i g h t  t r e n d  appeared to  
be more c o n s i s t e n t  f o r  those  p la n t s  pinched on September 17 
than f o r  corresponding p la n t s  pinched on September 24 o r  October 1. 
Overall  P lan t  Height
The da te  o f  pinching had l i t t l e  s i g n i f i c a n t  e f f e c t  on o v e ra l l  
p l a n t  he ig h t  f o r  most o f  the  c u l t i v a r s  in t h i s  s tudy (Table 23).
For those  p la n t s  pinched on September 24, only th e  c u l t i v a r s  
Lady and Triumph had s i g n i f i c a n t  reduc t ions  in h e ig h t  when compared 
with corresponding p l a n t s  pinched on September 17. The remaining 
c u l t i v a r s  pinched on September 24 showed s l i g h t  r educ t ions  with 
th e  excep t ions  o f  'D iv a 1, ' F a n t a s t i c ' ,  'M-21' and 'Improved 
Rochford ' .  These fou r  c u l t i v a r s  showed s l i g h t ,  bu t  again  not 
s i g n i f i c a n t ,  in c reases  when compared to  corresponding p lan t s  
pinched on September 17. Only those  p la n t s  o f  'M-21' and 'Triumph' 
o f  th e  c u l t i v a r s  pinched on October 1 showed any s i g n i f i c a n t  e f f e c t s  
when compared to  corresponding p l a n t s  pinched on September 17.
Both o f  th e se  c u l t i v a r s  showed a s i g n i f i c a n t  e f f e c t  when compared 
to  p l a n t s  pinched September 17. The o th e r  c u l t i v a r s  pinched 
on October 1 showed v a r i e d  responses  in  h e ig h t  compared to  p la n t s  
pinched September 17. A s l i g h t  reduc t ion  in  h e ig h t  was noted 
in f i v e  of  the  c u l t i v a r s  and a s l i g h t  in c rea se  in  he igh t  was noted
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Table 23. E f f e c t  o f  pinch d a te  on f i n a l  h e ig h t  o f  v a r ious  n a tu ra l  
day grown c u l t i v a r s  in  1976.
__________________ Mean he ig h t  (cm)_____________________
C u l t iv a r  Pinched 09/17 Pinched (39/24 Pinched 10/01
Dark Red 33.66 + 1.0 31.30 + 1.0ns 31.44 + l . l ns
Diva 22.95 + 0.6 23.44 + 0 .8 ns 24.18 + 0 .7 ns
Lady 31.40 + 0.8 28.09 + 1.0* 29.70 + l . l ns
Marble 33.70 + 1.0 31.25 ± l . l ns 32.14 + 1 .2ns
S. S ta r 23.35 + 0.9 20.75 + 1 .4 ns 20.16 + 1 .6ns
C- l  White 30.22 + 1.3 29.18 + 1 .2ns 27.22 + 1 .3 ns
M-21 26.75 + 1.2 27.00 + 2 .7 ns 22.40 + 1.5*
F a n ta s t i c 28.88 + 1.0 32.00 + 1 .3 ns 29.00 + 1 .7 ns
Imp. Roch. 27.45 + 1.2 27.80 + 1 .7 ns 27.90 + l . l ns
Pink Roch. 30.61 + 0.6 28.66 + 0 .9 ns 30.25 + 0 .8 ns
Triumph 31.48 + 0.6 27.25 + 1.3** 24.10 + 1.1**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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in  fou r  o f  th e  remaining c u l t i v a r s .  I t  i s  i n t e r e s t i n g  to  note 
t h a t  whi le  'Lady' f i n i s h e d  s i g n i f i c a n t l y  s h o r t e r  when pinched 
on September 24 as compared to  September 17, th e re  was no s i g n i ­
f i c a n t  d i f f e r e n c e  between p la n t s  pinched October 1 and p lan t s  
pinched on September 17. The reason f o r  t h i s  seems unc lear .
Sink has noted s i m i l a r  v a r i a t i o n s  in  e f f e c t  o f  p inching da te  on 
f i n a l  he ig h t  o f  severa l  c u l t i v a r s  (85) .  Even though s i g n i f i c a n t  
d i f f e r e n c e s  were not  observed ,  6 o f  the  11 c u l t i v a r s  pinched 
on October 1 f i n i s h e d  t a l l e r  than  corresponding p la n t s  pinched 
on September 24. The s i g n i f i c a n t  reduc t ions  o f  h e ig h t  noted in 
'M-21' and 'Triumph' f o r  p l a n t s  pinched on October 1 a re  c o n s i s t a n t  
with the  f in d in g s  o f  P e r t u i t  and o th e r s  (65, 86). All o f  the  
p l a n t s ,  r e g a rd l e s s  o f  p inching  da te  were cons idered  s a l a b l e  from 
th e  s ta n d p o in t  o f  h e ig h t .
Number o f  Leaves
There was co n s id e ra b le  v a r i a t i o n  in th e  mean number o f  leaves  
produced by th e  va r ious  c u l t i v a r s  when pinched on var ious  d a te s .
As Table 24 shows, f o r  those  c u l t i v a r s  pinched on September 24 
only 'L ad y ' ,  ' F a n t a s t i c '  and 'Triumph' showed a s i g n i f i c a n t  d i f f e r e n c e  
when compared-to corresponding p l a n t s  pinched on September 17.
Both c u l t i v a r s  showed a s l i g h t ,  but  s i g n i f i c a n t ,  r educ t ion  in  
average number o f  leaves  per  shoot .  The average amount o f  t h i s  
reduc t ion  was 3.76 leaves  per  pot  in 'Lady' and 4.96 per  pot 
in 'Triumph'.  The p r a c t i c a l  e f f e c t s  o f  t h i s  a re  no doubt l i m i t e d ,
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Table 24.  E f f e c t  o f  pinch date  on the mean number o f  l ea v es  per
f lower ing  shoot  fo r  var ious  natural day grown c u l t i v a r s
in  1976.
C u l t iv a r  Pinched 09/17 Pinched 09/24 Pinched 10/01
Dar Red 6.39 + 0.3 6.42 + 0 .3 ns 5.86 + 0 .3 ns
Diva 6.14 + 0.9 5.05 + 1 .3 ns 5.54 + l . 2ns
Lady 6.34 + 0.2 5.40 + 0.3* 5.75 + 0 .3 ns
Marble 6.42 + 0.3 6.69 + 0 .3 ns 6.11 + 0 .4 ns
S. S ta r 5.64 + 0.3 5.12 + 0 .4 n5 4.25 + 0.5*
C-l White 4.89 + 0.4 4.61 + 0 .3 ns 3.19 + 0.4**
M-21 7.50 + 0.5 6.25 + l . l ns 4.87 + 0 . 6**
F a n ta s t i c 7.72 + 0.5 6.55 + 0.7** 6.67 + 0.9**
Imp. Roch. 6.36 + 0.4 5.65 ± 0 .5 ns 5.11 + 0.4*
Pink Roch. 6.78 + 0.2 6.37 + 0 .3 ns 5.85 + 0.3*
Triumph 6.86 + 0.2 5.62 + 0.4* 5.40 + 0.4**
ns = not  s i g n i f i c a n t
*.05 leve l  o f  p r o b a b i l i t y
**0.1 l eve l  o f  p r o b a b i l i t y
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but  i t  i s  i n t e r e s t i n g  to  r e c a l l  t h a t  th ese  were a l so  th e  only 
two c u l t i v a r s  showing a s i g n i f i c a n t  h e ig h t  reduc t ion  f o r  p la n t s  
pinched on September 24,  when compared to  p la n t s  pinched September 17. 
Seven o f  the  c u l t i v a r s ,  'Super  S t a r ' ,  'C - l  W h i te ' ,  'M-21 ',  'Fan­
t a s t i c ' ,  'Improved R ochford ' ,  'P ink  Rochford'  and 'T r iumph' ,  
had s i g n i f i c a n t  o r  h igh ly  s i g n i f i c a n t  reduc t ions  in  average number 
o f  leaves  per  shoot  when pinched on October 1 and compared to  
corresponding p l a n t s  pinched on September 17. The range o f  
t h i s  red u c t io n  was from 9.32 leaves  per  pot  f o r  'M-21' to  4.12 
leaves  pe r  pot  f o r  'P ink Rochford ' .  The p r a c t i c a l  importance 
o f  t h i s  was a l s o  probably very s l i g h t .  Although reduc t ion  in 
l e a f  numbers no doubt had some e f f e c t  on n e t  a s s i m i l a t i o n .  The 
t ren d  toward a g r e a t e r  r educ t ion  in the  average number o f  leaves  
per  shoot  observed f o r  t h e  l a t e s t  p inching da te  could be due 
to  the  p o r p o r t i o n a t e ly  l a r g e r  amount o f  t i s s u e  removed a t  t h i s  
t im e ,  s in c e  a l l  p l a n t s  were pinched to  fo u r  nodes r eg a rd le s s  
o f  p inching d a te .  There appears  to  be a s l i g h t  r e l a t i o n s h i p  
between g e n e t i c  source  o f  th e  c u l t i v a r  and s i g n i f i c a n t  r educ t ion  
o f  l e a f  number f o r  p l a n t s  pinched on October 1. All o f  the  Mikkel­
sen c u l t i v a r s  showed t h i s  e f f e c t  whereas only some o f  the  Ecke 
c u l t i v a r s  responded in  t h i s  way. Among the  c u l t i v a r s  i t  was 
a l s o  noted t h a t  ' F a n t a s t i c '  had comparat ively  speaking ,  c o n s i s t e n t l y  
high l e a f  counts  ac ross  a l l  p inching t re a tm e n ts .  Whereas, 'C - l  
White '  had th e  lowest l e a f  counts  ac ross  a l l  pinch da tes  and 
'Super  S t a r '  always ranked second lowest  in  l e a f  count .
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The In te rnode  Length
As may be seen in  Table 25, pinching d a te  had no e f f e c t  
on th e  average in te rnode  leng th  f o r  most o f  the  c u l t i v a r s  s tu d ied .  
Of th e  p l a n t s  pinched on September 24, only 'C - l  White'  showed 
any s i g n i f i c a n t  d i f f e r e n c e  in in te rnode  leng th  when compared 
to  p l a n t s  pinched on September 17. Even t h i s  s l i g h t  mean in c rea se  
o f  0.59 cm s t i l l  gave 'C - l  White'  the  l a r g e s t  average in te rnode  
leng th  f o r  t h i s  t r e a tm e n t .  I t  i s  noteworthy f o r  a l l  pinching 
t re a tm en ts  t h a t  'C - l  White '  c o n s i s t e n t l y  produced comparat ively 
"leggy" p l a n t s ,  as i t  a l s o  had the  lowest l e a f  count.  'Pink 
Rochford'  had the  only s i g n i f i c a n t  d i f f e r e n c e  noted among c u l t i v a r s  
pinched October  1 and compared to  p la n t s  pinched September 17.
This c u l t i v a r ,  when pinched on October 1,  had a mean in te rnode  
leng th  o f  0.47 cm g r e a t e r  than p la n t s  pinched on th e  f i r s t  pinching 
d a te .  The magnitude o f  t h i s  change was probably commercially 
i n s i g n i f i c a n t ,  and the  reason f o r  t h i s  change was not  apparen t .  
Number o f  Bracts
Much v a r i a t i o n  was observed among the  var ious  c u l t i v a r s  in 
t h e  mean numbers o f  b r a c t s  produced per  shoot  when pinched on 
var ious  d a te s .  As may be seen in Table 26, most o f  the  p la n t s  
pinched on September 24 showed no s i g n i f i c a n t  d i f f e r e n c e s  in 
mean number o f  b r a c t s  pe r  shoot  when compared to  corresponding 
p la n t s  pinched on September 17. 'Dark Red' was th e  only c u l t i v a r  
t h a t  showed a s i g n i f i c a n t  d i f f e r e n c e ;  i t  had a mean reduct ion
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Table 25.  E f f e c t  o f  pinch date  on average internode length  for
natural day grown c u l t i v a r s  in  1976.
Mean in te rn o d e  leng th  ( c m ) ___________
C u l t iv a r  Pinched 09/17 Pinched 09/24 Pinched 10/01
Dark Red 4.12 + 0.2 3.69 + 0 . 2ns 4.02 + 0 . 2ns
Diva 3.29 + 0.2 3.04 + 0 .3 ns 3.39 + 0 . 2ns
Lady 3.70 + 0.2 3.90 + 0 .3 ns 4 .13 + 0 .3 ns
Marble 3.92 + 0.1 3.73 + 0 . 2ns 3.77 + 0 . 2ns
S. S ta r 2.92 + 0.2 2.46 + 0 .3 ns 2.94 + 0 .3 ns
C-l White 3.63 + 0.2 4.22 + 0 . 2* 3.65 + 0 . 2ns
M-21 2.30 + 0.2 2.48 + 0 .5 ns 2.87 + 0 .3 ns
F a n ta s t i c 2.96 ± 0.2
Imp. Roch. 3.61 ± 0 .2
Pink Roch. 3.24 ± 0.1
Triumph 3.39 ± 0.1
3.09 + 0 . 2ns 3.18 + 0 .3 ns
4.01 + 0 .3 ns 3.70 + 0 . 2ns
3.51 + 0 . 2ns 3.71 + 0 . 1*
3.55 + 0 . 2ns 3.57 + 0 . 2ns
ns = no t  s i g n i f i c a n t  
*.05 leve l  o f  p r o b a b i l i t y
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Table 26.  E f fe c t  o f  pinch date  on the  mean number o f  bracts  per
f low er ing  shoot  f o r  var ious  natural day grown c u l t i v a r s
in 1976.
C u l t iv a r  Pinched 09/17 Pinched 09/24 Pinched 10/01
Dark Red 15.33 + 0.6
Diva 18.35 + 0.9




S. S t a r 10.74 + 0.8
C-l White 13.97 + 1.1
M-21 15.66 + 0.6
F a n ta s t i c 10.78 ± 1.1
Imp. Roch. 13.00 ± 1.2
Pink Roch. 13.63 ± 0 .6
Triumph 13.28 ± 0 .4
12.87 + 0 . 6** 12.94 + 0 . 6*
18.78 + 1 . 2ns 13.07 + 1 . 1**
16.52 + 9ns 15.75 + .gns
15.59 + 0 .9 ns 11.61 1. 0**
12.75 + 1. 2ns 8.20 + 1.4ns
14.86 + 1 . 0ns 9.80 + 1 . 1*
13.25 + 1 .5ns 14.27 + 0 . 8ns
9.35 + 1 .5ns 6.58 + 2 . 0ns
12.15 + 1 . 8ns 10.07 + 1 . 2ns
14.02 + 0 . 8ns 11.20 + 0.7**
12.97 + 0 . 8ns 11.25 + 0.7*
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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in  b r a c t  number pe r  po t  o f  9 .8  b r a c t s .  This i s  not  an e s p e c i a l l y  
l a rg e  red u c t io n  in  b r a c t  number, but  in  con junc t ion  with  a number 
o f  o th e r  f a c t o r s ,  t h i s  could have had some e f f e c t  on s a l e s  
a c c e p t a b i l i t y .  Of th e  remaining p la n t s  pinched on September 24, 
some c u l t i v a r s  had s l i g h t l y  inc reased  b r a c t  numbers and some 
showed s l i g h t  r e d u c t io n s .  All o f  th e  c u l t i v a r s  pinched on October  1 
showed a r educ t ion  in  b r a c t  number; f o r  s ix  o f  th e  c u l t i v a r s ,  
t h i s  reduc t ion  was e i t h e r  s i g n i f i c a n t  o r  h ighly  s i g n i f i c a n t .
The c u l t i v a r s  showing th e  s i g n i f i c a n t  r educ t ions  were 'Dark Red1, 
'D iv a ' ,  'M a rb le ' ,  'C - l  W h i te ' ,  'P ink  Rochford' and 'Triumph'.
This reduc t ion  in  mean b r a c t  number ranged from 21.1 b r a c t s  
per  pot  f o r  'D iva '  to  8 .1  b r a c t s  per  pot  f o r  'Tr iumph' .  These 
g r e a t e r  r educ t ions  in b r a c t  numbers observed f o r  th e  l a s t  p inching 
da te  were s u f f i c i e n t l y  g r e a t  to  have s t ro n g ly  a l t e r e d  overa l l  
s a l e s  appeal o f  t h e s e  p l a n t s .  Despi te  t h e se  reduc t ions  in  b r a c t  
number, a l l  p l a n t s  pinched on a l l  da tes  f in i s h e d  with s a l a b l e  
numbers o f  b r a c t s .  I t  i s  i n t e r e s t i n g  to  note t h a t  'D iva '  and 
'L a d y ' ,  and to  a l e s s e r  degree 'M-21',  had c o n s i s t e n t l y  high 
b r a c t  coun ts .  Whereas, 'Super  S t a r '  and ' F a n t a s t i c '  had c o n s i s ­
t e n t l y  low b r a c t  coun ts .  Furthermore,  i t  was observed t h a t  in 
g e n e r a l ,  th e  Mikkelsen c u l t i v a r s  had r e l a t i v e l y  s m a l le r  b r a c t  
counts  than  th e  Ecke c u l t i v a r s .
The Bract  Diameter
Pinching da te  had only a few s i g n i f i c a n t  e f f e c t s  on the  
mean b r a c t  d iameter  o f  most o f  t h e  c u l t i v a r s  grown f o r  t h i s
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study (Table  27) .  Of th e  p l a n t s  pinched on September 24, only 
t h r e e  c u l t i v a r s ,  'Super  S t a r 1, 'P ink Rochford'  and 'Triumph' 
showed s i g n i f i c a n t  d i f f e r e n c e s  in mean b r a c t  spread when compared 
to  corresponding p l a n t s  pinched on September 17. 'Super  S t a r '  
showed a s i g n i f i c a n t  r educ t ion  o f  3.91 cm in  mean b r a c t  spreads .  
This may have been due to  th e  l a r g e r  amounts o f  t i s s u e  having 
been removed a t  t h i s  l a t e r  p inching da te .  'P ink Rochford'  and 
'Triumph' had s i g n i f i c a n t  in c rea se s  in  mean b r a c t  spread o f  3.68 cm 
and 4.34 cm r e s p e c t i v e l y  when compared to  corresponding p la n t s  
pinched on September 17. These in c reases  in  b r a c t  d iameters  may 
be due to  th e  presumably g r e a t e r  degree o f  e s tab l i sh m en t  and 
presumably a l a r g e r  more vigorous ro o t  system a t  the  second 
p inching d a te .  Of th e  p l a n t s  pinched on October 1, only four  
c u l t i v a r s ,  'Dark Red ' ,  'M a rb le ' ,  'C - l  White'  and 'M-21' showed 
s i g n i f i c a n t  d i f f e r e n c e s  in  mean b r a c t  spread when compared to  
corresponding p l a n t s  pinched on September 17. In th ese  c u l t i v a r s ,  
t h e r e  was a s i g n i f i c a n t  r educ t ion  in  b r a c t  spread  which ranged 
from 6 .0  cm f o r  'C - l  White ' t o  3.0  cm f o r  'M-21'.  For the  f i r s t  
two pinching da tes  'Marble '  had r e l a t i v e l y  l a r g e  b r a c t  sp reads ,  
whereas,  'M-21' and 'Super  S t a r '  had t h e  s m a l l e s t  spreads  across  
a l l  p inching d a te s .
There was a r e v e r s a l  in t r e n d  when th e  e f f e c t s  o f  the  t h i r d  
pinching da te  (October 1) were compared with th e  e f f e c t s  o f  the  
f i r s t  pinching da te  (September 17) and when th e  second pinching
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Table 27.  E f f e c t  o f  pinch date  on th e  bract  diameter f o r  various
natural day grown c u l t i v a r s  in 1976.
______________ Mean b r a c t  d iameter  (cm)________________
C u l t i v a r  Pinched 09/17 Pinched 09/24 Pinched 10/01
Dark Red 29.94 + 0 .9 27.85 + 0 .9 ns 25.11 + 0.9**
Diva 23.76 + 1.0 24.39 + 1 .5 ns 24.00 + 1 . 6ns
Lady 26.78 + 0.7 26.84 + 0 .9 ns 27.85 + 0 .9 ns
Marble 30.07 + 1.2 29.37 + 1 .4 ns 24.14 + 1.5**
S. S ta r 23.22 + 0 .9 19.31 + 1.5* 20.71 + 1.7ns
C-l White 24.75 + 1.4 26.14 + 1 .3ns 18.75 + 1.4**
M-21 18.58 + 0.7 17.33 + 1. 8ns 15.55 + 1 . 0*
F a n t a s t i c 28.89 + 1.6 29.20 + 2 . l ns 27.83 + 2 .7 ns
Imp. Roch. 26.79 + 1.3 28.80 + 1.9ns 24.02 + 1 .3ns
Pink Roch. 24.82 + 0 .9 28.50 + 1.4* 24.61 + 1 . 2ns
Triumph 25.06 + 0.6 29.40 + 1. 2** 27.15 + l . l ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01  l e v e l  o f  p r o b a b i l i t y
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da te  (September 24) was compared to  th e  f i r s t  pinching da te .
In th e  former comparison, a l l  except  t h r e e  c u l t i v a r s  showed 
a red u c t io n  in  b r a c t  d iameter .  In t h e  l a t t e r  comparison, a l l  
except  fo u r  c u l t i v a r s  had an in c r ea se  in  b r a c t  diameter .
The Cyathial  C lu s te r  Diameter
For most o f  t h e  c u l t i v a r s  grown, p inching da te  had only 
a s l i g h t  e f f e c t  on c y a th i a l  c l u s t e r  d iameter  (Table 28).  Of 
the  p la n t s  pinched September 24, 'Dark Red ' ,  'Super  S t a r '  and 
' F a n t a s t i c '  showed a s i g n i f i c a n t  r educ t ion  in  c y a th ia l  c l u s t e r  
d iameters  when compared to  p la n t s  pinched on September 17.
'P ink Rochford'  and 'Triumph' showed s i g n i f i c a n t  in c reases  in 
c y a th ia l  c l u s t e r  d im aeter .  For those  p la n t s  pinched October 1, 
'DarkRed' and 'Marble'  had a h ighly  s i g n i f i c a n t  decrease  in 
cy a th ia l  c l u s t e r  d iameter  when compared to  corresponding p la n t s  
pinched on September 17. For most o f  the  o th e r  c u l t i v a r s  pinched 
on October 1 , s l i g h t ,  bu t  i n s i g n i f i c a n t ,  r ed u c t io n s  in cy a th ia l  
c l u s t e r  d iameter  were noted.  As i t  was noted e a r l i e r  in  the  
d iscu ss io n  o f  l i g h t i n g  e f f e c t s  on c y a th ia l  c l u s t e r  d iameter ,  
p l a n t s  with sm a l le r  c y a th i a l  c l u s t e r  d iameters  should have o v e ra l l  
g r e a t e r  s a le s  appeal .  For the  range o f  ac tua l  c y a th ia l  c l u s t e r  
d iameters  observed ,  2 . 0 - 4 .8  cm, th e  p r a c t i c a l  commercial im p l i ­
c a t io n s  a re  very s l i g h t .
H I .  THE EFFECT OF LIGHTING REGIME IN 1977 
For p lan t s  grown on n a tu ra l  days o r  grown with 20 exposures 
to  a r t i f i c i a l l y  long days fo llowing p o t t i n g  o r  grown with 27
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Table 28. E f f e c t  o f  pinch date  on the mean cy a th ia l  c l u s t e r
diameter fo r  various natural day grown c u l t i v a r s
in 1976.
______________ Mean f lower  d iameter  ( c m ) ___________
C u l t iv a r  Pinched 09/17 Pinched 09/24 Pinched 10/01
Dark Red 4.42 + 0.2 3.66 + 0 . 2** 3.46 + 0 . 2**
Diva 3.48 + 0.1 3.25 + 0 . 2ns 3.51 + 0 . 2ns
Lady 3.21 + 0.1 3.24 + 0 . 1ns 3.04 + 0 . 2ns
Marbl e 4.75 + 0.2 4.60 + 0 . 2ns 3.64 + 0.3**
S. S ta r 3.37 + 0.2 2.67 + 0.3* 2.64 + 0 .3 ns
C-l White 2.44 + 0.2 2.80 + 0 . 1ns 2.00 + 0 . 2ns
M-21 2.84 + 0.1 2.92 + 0 .3 ns 2.52 + 0 . 2ns
F a n ta s t i c 4.09 + 0.3 2.95 + 0.4* 3.79 + 0.5
Imp. Roch. 3.56 + 0.2 3.60 + 0 .3 ns 3.02 + 0 . 2ns
Pink Roch. 3.80 + 0.2 4.43 + 0 . 2* 3.75 + 0 . 2ns
Triumph 3.75 + 0.1 4.13 + 0 . 2* 4.17 + 0 . 2ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i ty
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exposures  t o  a r t i f i c i a l l y  long days and a l l  p l a n t s  pinched on 
th e  same d a te  (September 19) ,  th e  fo l lowing  r e s u l t s  were ob ta ined .
The Date o f  F in ish
The e f f e c t s  o f  l i g h t i n g  regime on mean c a l e n d r i c  da tes  o f  
f i n i s h  were q u i t e  v a r ied .  Four o f  th e  c u l t i v a r s ,  'D iv a ' ,  'Hot P i n k ' ,  
'Lady' and 'Super S t a r '  were s i g n i f i c a n t l y  delayed in f i n i s h i n g  
da tes  when given 20 days o f  a r t i f i c i a l l y  long days and when compared 
to  corresponding n a tu ra l  day grown p la n t s  (Table 29).  The amount 
o f  t h i s  delay  ranged from nine days f o r  'Hot Pink'  to  th r e e  
days f o r  'Lady ' .  All o f  th e  c u l t i v a r s  except  'Lady' and 'Supreme' 
were, however, s i g n i f i c a n t l y  o r  h igh ly  s i g n i f i c a n t l y  delayed 
by 27 days o f  a r t i f i c i a l  l i g h t i n g  when compared to  s im i l a r  p lan t s  
grown on n a tu ra l  days. None o f  the  l i g h t i n g  regimes a f f e c t e d  
the  da te  o f  f i n i s h  o f  'Supreme'.  'L a d y ' ,  however, was delayed 
by 20 days o f  l i g h t i n g  whi le  27 days o f  l i g h t i n g  produced no 
delay when compared to  n a tu ra l  day grown p l a n t s .  The reasons  
f o r  t h i s  anomaly a re  u n c lea r .  When t h i s  c u l t i v a r  was grown in 
1976 under s i m i l a r  c o n d i t i o n s ,  both 18 and 25 days o f  l i g h t i n g  
produced s i g n i f i c a n t  delays  in f i n i s h i n g .  One p o s s ib le  reason 
f o r  the  e r r a t i c  responses  o f  'Lady' may be th e  i n t e r a c t i o n s  
o f  tempera ture  and photoper iod.  As was s t a t e d  e a r l i e r ,  numerous 
s tu d i e s  reveal  t h a t  both tempera ture  and photoper iod play  important 
j o i n t  r o le s  in e s t a b l i s h i n g  f i n i s h  d a te  in p o i n s e t t i a  (22, 23,
36, 48).  I t  i s  i n t e r e s t i n g  to  observe  t h a t  none o f  the  Mikkelsen
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Table 29.  E f fe c t  o f  th ree  l i g h t i n g  regimes on mean c a len d r ic  date
o f  f i n i s h  f o r  c u l t i v a r s  pinched September 19, 1977.




u n t i l  10/03
Lighted 
u n t i l  10/10
Diva 12/04 12/08* 12/08*
Hot Pink 11/23 12/ 02** 12/08**
Lady 12/04 12/17* 12/06ns
S. S ta r 11/30 12/07* 12/14**
Supreme 12/03 12/03ns 12/ 02ns
A. H. White 12/02 12/ 01ns 12/ 12*
V-10 11/24 l l / 2 8 ns 12/ 02**
H-15 12/10 12/ l l ns 12/19**
F a n ta s t i c 11/27 l l / 3 0 ns 12/14**
Imp. Roch. 11/26 l l / 2 9 ns 12/09**
White Roch. 12/03 12/06ns 12/17**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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c u l t i v a r s  were delayed by 20 days o f  a r t i f i c i a l  l i g h t i n g ,  while  
fo u r  o f  the  Ecke c u l t i v a r s  had h igh ly  s i g n i f i c a n t  delays  in t h e i r  
mean d a te  o f  f i n i s h .
For any p a r t i c u l a r  c u l t i v a r  grown on any one of  the  l i g h t i n g  
regimes,  the  s tanda rd  e r r o r  o f  the  mean was r e l a t i v e l y  small .
This  measure o f  v a r i a t i o n  ranged from 0 .8  days f o r  'D i v a ' ,  'Hot Pink and 
'Improved Rochford'  to  2 .6  days f o r  'A. H. White'  when grown with 
20 o r  27 days o f  l i g h t i n g  (Table 30).
The f i n i s h i n g  da te  responses  observed f o r  ' F a n t a s t i c ' ,
'Super  S t a r '  and 'Improved Rochford' were i d e n t i c a l  in both 
th e  1978 and 1977 c rops .  'D iva '  was not s i g n i f i c a n t l y  delayed 
in  f i n i s h i n g  by 18 days o f  l i g h t i n g  t re a tm e n t  in  1976 and was 
s i g n i f i c a n t l y  delayed in  f i n i s h i n g  by 20 days o f  l i g h t i n g  in 
the  1977 crop.  These responses  o f  'D iva '  were in c o n f l i c t  with 
r e s u l t s  o f  a Canadian s tudy in which a r e l a t e d  Hegg c u l t i v a r  
'Annet te  Hegg' was delayed by as few as th r e e  days o f  a r t i f i c i a l  
l i g h t i n g  ( 8 ) .
Percentages  o f  P lan ts  F in i sh in g  f o r  Five Ta rge t  Dates
Tables  31, 32 and 33 g ive  th e  d i s t r i b u t i o n  o f  p la n t s  f in i s h i n g  
f o r  f i v e  s e l e c t e d  s a l e s  p e r io d s .  As i t  was s t a t e d  e a r l i e r  in 
t h i s  work th e se  per iods  correspond to  the  b e s t  p o t e n t i a l  s a le s  
da tes  f o r  the  Baton Rouge a rea .  Much v a r i a t i o n  was seen in  these  
d a t a ,  both w i th in  and among c u l t i v a r s  and l i g h t i n g  t re a tm e n ts .
As in the  previous  s e a s o n ' s  c rop ,  th e  g r e a t e s t  co n c en t ra t io n  of
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Table 30. E f f e c t  o f  t h r e e  l i g h t i n g  regimes on mean J u l i a n
da te  o f  f i n i s h  f o r  c u l t i v a r s  pinched September 19, 
1977.
Natural Lighted Lighted
C u l t iv a r  day u n t i l  10/03 u n t i l  10/10
Diva 337.67 + 2.0
Hot Pink 327.04 + 0.8
Lady 338.11 + 1.1




Supreme 336.80 + 1.0
A. H. White 336.78 + 2.1
V-10 328.28 + 1.7
H-15 343.89 + 1.1
F a n ta s t i c 330.75 + 1.2
Imp. Roch. 329.95 + 0.8
White Roch. 337.00 + 1.4
341.62 + 1. 2* 341.12 + 1. 2*
336.20 + 1.3** 342.16 + 0 . 8**
341.37 + 1 . 2* 340.00 + 1 . 2ns
341.62 + 2 . 2* 348.12 + 2 . 2**
335.87 + l . l ns 335.14 + 1. 2ns
334.83 + 2 . 6ns 345.83 + 2 . 6*
331.55 + 1. 2ns 335.78 + 1.5**
345.12 + 1. 8ns 353.36 + 1.5**
334.38 + 1.5ns 347.87 + 1.9**
336.20 + 1.3** 342.16 + 0 . 8**
339.55 + 1 . 6ns 350.56 + 1. 8**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i t y
83
Table 31. Percentage o f  natural grown c u l t i v a r s  pinched September 19,
1977 and f i n i s h i n g  fo r  var ious  targe ted  s a l e s  per iods .
Nov. 21 Nov. 28 Dec. 4 Dec. 11 Dec. 19 
C u l t iv a r  Nov. 27 Dec. 3 Dec. 10 Dec. 18 Dec. 25
Diva   55.55 44.44
Hot Pink 92.00 8.00 ..........
Lady   55.55 44.44
S. S ta r  22.22 66.66 11.11
Supreme   50.00 50.00
A. H. White .............  66.66 33.33
F a n t a s t i c  45.00 50.00 5.00
Imp. Roch. 55.00 45.00 -------
V-10 85.71   14.28 ..........
H-15   5.26 31.57 63.15
White Roch. -------  75.00 12.50 8 .33 4.16
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Table 32. Percentages  o f  c u l t i v a r s  pinched September 19, 1977,
l i g h t e d  u n t i l  October 3 ,  and f i n i s h i n g  fo r  various
targe ted  s a l e s  per iods .











Diva 12.50 62.50 25.00
Hot Pink 71.42 28.57
Lady 77.77 11.11 11.11
S. S ta r 85.71 14.28
Supreme 42.85 57.14
A. H. White 33.33 44.44 11.11 11.11
V-10 77.77 11.11 11.11
H-15 12.50 62.50 12.50
F a n ta s t i c 15.38 61.53 23.07
Imp. Roch. 40.00 50.00 10.00
White Roch. 30.00 60.00 10.00
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Table 33. Percentages  o f  c u l t i v a r s  pinched September 19, 1977,
l i g h t e d  u n t i l  October 10, 1977, and f i n i s h i n g  for
various  targe ted  s a l e s  p er iods .
Nov. 21 Nov. 28 Dec. 4 Dec. 11 Dec. 19 
C u l t i v a r  Nov. 27 Dec. 3 Dec. 10 Dec. 18 Dec. 25
Diva   11.11 88.88 ..........
Hot Pink 27.77 55.55 11.11 5.55
Lady   69.23 30.76
S. S t a r    41.85 57.14
Supreme   30.76 69.23 -------
A. H. White ......................................  33.33 33.33
V-10 42.85 42.85 14.28 -------
H-15.......................... ......................................  57.14 42.85
F a n t a s t i c  11.11 44.44 33.33 11.11
Imp. Roch.   100.00 -------
White Roch. ..........  11.11 22.22 44.44
86
n a tu ra l  day grown p l a n t s  f in i s h e d  f o r  th e  f i r s t  t h re e  s a l e s  per iods  
(November 21 -  December 10) ,  except  f o r  ' H-15* (Table 31).  All 
o f  t h e  n a tu r a l  day grown p la n t s  had f in i s h e d  by December 10 
excep t  f o r  'H-15'  (63.15%) and 'White Rochford'  (12.49%) which 
f i n i s h e d  a f t e r  t h i s  d a te .  The c u l t i v a r s  r e ce iv in g  20 days o f  
l i g h t i n g  by c o n t r a s t ,  had l a r g e r  percentages  o f  p l a n t s  f i n i s h i n g  
a f t e r  December 10. 'L a d y ' ,  'A. H. W h i te ' ,  ' V-1 0 ' ,  'H -1 5 ' ,  
' F a n t a s t i c '  and 'White Rochford'  a l l  had p l a n t s  f i n i s h i n g  f o r  
th e  l a s t  two s a le s  pe r iods  (December 11 -  December 25) .  The 
percen tages  o f  th ese  c u l t i v a r s  f i n i s h i n g  in th e se  l a t t e r  s a l e s  
per iods  ranged from 10% f o r  'White Rochford'  to  75% f o r  'H -15 ' .
Of th e  p l a n t s  r e c e iv in g  20 days o f  l i g h t i n g ,  12.5% o f  'H-15'  
d id  no t  f i n i s h  u n t i l  a f t e r  th e  end o f  the  l a s t  t ime per iod .
In commercial p r a c t i c e  th e se  p l a n t s  would not  have been s a l a b l e .
The g r e a t e s t  c o n c e n t ra t io n s  o f  f i n i s h i n g  da tes  f o r  those  
p la n t s  r e c e iv in g  27 days of  l i g h t  were a l so  found in  th e  two 
s a le s  pe r iods  between November 28 and December 10. The c u l t i v a r s  
Hot P ink,  V-10 and F a n t a s t i c  f in i s h e d  27.7%, 42.8% and 11.11% 
r e s p e c t i v e l y  f o r  the  f i r s t  s a l e s  p e r io d ,  November 21 to  November 27. 
Five o f  th e  c u l t i v a r s ,  ‘HotP ink '  (5.5%), 'A. H. White'  (33.3%), 
'H-15'  (42.85%), ' F a n t a s t i c '  (11.11%) and 'W hi te  Rochfo rd ' (44.44%), 
f i n i s h e d  during th e  pe r iod  from December 11 to  December 18.
The c u l t i v a r s  A. H. White and White Rochford had 33.3% and 22.2% 
o f  p l a n t s  r e s p e c t i v e l y  t h a t  f i n i s h e d  a f t e r  December 25 and were
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thus  deemed u n s a la b le .  These p l a n t s  may have had some s a le s  
a c c e p t a b i l i t y  f o r  i t  must be r e c a l l e d  t h a t  th e se  f i n i s h i n g  p e r ­
centages  were based on ac tua l  f i r s t  da tes  o f  a n t h e s i s .
The d i s t r i b u t i o n  o f  f i n i s h i n g  percen tages  w i th in  a given 
c u l t i v a r  f o r  th e  v a r ious  l i g h t i n g  regimes i s  o f  i n t e r e s t .  The 
s m a l l e s t  p a t t e r n  o f  spread  observed f o r  n a tu ra l  day p la n t s  was 
t h a t  o f  'Hot Pink '  ( a l l  p l a n t s  f i n i s h e d  in a two week p e r io d ) ,  
and th e  l a r g e s t  spread  was observed f o r  'White Rochford' ( p la n t s  
f in i s h e d  over  a fo u r  week span) .  For those  p la n t s  g ive  20 days 
o f  l i g h t i n g ,  th e  narrowes t  f i n i s h i n g  range was two weeks f o r  
'Super  S t a r '  and 'Supreme' .  The l a r g e s t  range o f  f i n i s h i n g  f o r  
th ese  p la n t s  was fo u r  weeks f o r  ' V-10' and 'White Rochford ' .
All o f  th e  p l a n t s  o f  t h e  c u l t i v a r  Improved Rochford f in i s h e d  
in a s in g l e  week (November 28 -  December 3) when they were given 
27 days o f  l i g h t i n g  t re a tm e n t .  The g r e a t e s t  spread observed 
f o r  f i n i s h i n g  da tes  o f  the  p l a n t s  given 27 days o f  l i g h t i n g  
was fou r  weeks f o r  'Hot P in k ' .  No c l e a r  t r e n d s  were ev id en t  
to  i n d i c a t e  t h a t  th e  g e n e t i c  source  o f  the  c u l t i v a r  had any 
e f f e c t  on th e  p a t t e r n s  o f  d i s t r i b u t i o n  f o r  f i n i s h i n g  da tes  f o r  
any o f  th e  l i g h t i n g  t re a tm e n ts .
Considerable  v a r i a t i o n  was noted in t h e  f i n i s h i n g  percentage 
responses  o f  c e r t a i n  c u l t i v a r s  to  s i m i l a r  l i g h t i n g  regimes in 
th e  y e a r s  1976 and 1977. For those  p la n t s  grown on n a tu ra l  days, 
'D i v a ' ,  'L a d y ' ,  'Super  S t a r '  and ' F a n t a s t i c '  a l l  had s l i g h t l y
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l a r g e r  numbers o f  p l a n t s  f i n i s h i n g  e a r l i e r  in 1976 than in  1977. 
'Improved Rochford' had s l i g h t l y  more p l a n t s  f i n i s h i n g  l a t e r  
in  1976 than  in 1977. The reasons  f o r  th e se  responses  a r e  no 
doubt q u i t e  complex, bu t  they were probably r e l a t e d  to  both 
th e  daytime tempera ture  and cloud cover d i f f e r e n c e s  in th e  two 
seasons (Appendices I -  V I I I ) .  These a re  only  s l i g h t  t r e n d s ,  
however, and no t r u l y  d e f i n i t e  conc lus ions  should be drawn from 
th e  r e s u l t s  o f  two seasons growth. For those  p l a n t s  given 18 
o r  20 days o f  a r t i f i c i a l  l i g h t i n g ,  'D iv a ' ,  'Lady' and 'Super  S t a r '  
a l l  had s l i g h t l y  more p l a n t s  f i n i s h i n g  l a t e r  in 1976 than in 
1977. ' F a n t a s t i c '  and 'Improved Rochford' had s l i g h t l y  more 
p l a n t s  f i n i s h i n g  e a r l i e r  during 1976. When th e  f i n i s h i n g  percentages  
o f  p l a n t s  r e ce iv in g  25 or  27 days o f  l i g h t i n g  were compared, 
no c l e a r  t r e n d s  were e v id en t .
The T h e o re t ic a l  Date o f  F lo ra l  Induction
As f o r  th e  1976 c rop ,  t h e o r e t i c a l  da te  o f  f lower  in duc t ion  
was e s t im a ted .  The response  groupings used in c a l c u l a t i n g  th ese  
e s t im a te s  may o r  may no t  have been v a l id  f o r  the  Baton Rouge 
a rea .  I t  must be noted t h a t  induc t ion  i s  a f f e c t e d  by both photo­
per iod  and thermoperiod.  As the  da ta  in  Table 34 i n d i c a t e s ,  f o r  
those  p la n t s  l i g h t e d  u n t i l  October 3, seven out  o f  eleven c u l t i v a r s  
were es t im a ted  to  have been induced while  s t i l l  on a r t i f i c i a l l y  
long days. There a re  two p o s s ib le  exp lana t ions  f o r  th e se  anomalies.  
E i t h e r  th e  c u l t i v a r s  were a c t u a l l y  induced while  being l i g h t e d
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o r  the  r ep o r ted  response groupings were indeed no t  v a l id  f o r  the  
Baton Rouge a rea .  Induct ion  o f  p o i n s e t t i a  during long days 
has been r ep o r ted  by a number o f  i n v e s t i g a t o r s  (22, 23, 36).
There a re  fur thermore  two p o s s ib le  f a c t o r s  o f  th e  f i n i s h i n g  
process  t h a t  could have r e s u l t e d  in the  unexpectedly e a r ly  e s t i ­
mates o f  induc t ion  d a te .  F i r s t l y ,  low tempera ture  induct ion  
( r e g a rd le s s  o f  photoperiod)  has been r epo r ted  by var ious  workers 
(22, 23, 36).  Secondly, a f t e r  in d u c t io n ,  subsequent development 
and f i n i s h i n g  o f  p l a n t s  has been r epo r ted  to  have been a c c e le r a t e d  
by d iu rna l  f l u c t u a t i o n s  in tempera ture  (39,  40).
The general  t re n d  was a delay in da te  o f  es t im ated  induct ion  
with a d d i t io n a l  l i g h t i n g .  For those  p la n t s  l i g h te d  u n t i l  October 3, 
only 'D iv a ' ,  'Hot Pink '  and 'Lady' showed s i g n i f i c a n t  delays o f  
14, 7 and 3 days r e p e c t i v e l y  when compared with n a tu ra l  day grown 
p l a n t s .  The reasons  f o r  these  s l i g h t  delays  was the  f a c t  t h a t  
ac tua l  na tu ra l  day induc t ion  occurred very near  October 3.
In c o n t r a s t ,  those  p l a n t s  rece iv in g  27 days o f  l i g h t i n g ,  a l l  
p l a n t s  except  'Lady' and 'Supreme' showed a s i g n i f i c a n t  o r  h ighly  
s i g n i f i c a n t  delay in d a te  o f  induc t ion  when compared to  c o r r e ­
sponding n a tu ra l  day grown p l a n t s .  The range o f  t h i s  delay 
was t h r e e  days f o r  'D iva '  t o  17 days f o r  ' F a n t a s t i c ' .  For 
those  p l a n t s  rece iv in g  27 days o f  l i g h t ,  the  Mikkelsen c u l t i v a r s  
appeared to  show s l i g h t l y  g r e a t e r  delays than th e  Ecke c u l t i v a r s .
As Table 35 shows, the  g en e t ic  source o f  the  c u l t i v a r s  had
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Table 34. E f f e c t  o f  t h r e e  l i g h t i n g  regimes on t h e o r e t i c a l  
c a l e n d r i c  da te  o f  f lower  induc t ion  based on da te  
o f  f i n i s h  minus rep o r ted  response  grouping f o r  
c u l t i v a r s  pinched September 19, 1977.




u n t i l  10/03
Lighted 
u n t i l  10/10
Diva 10/07 10/ 11* 10/ 10*
Hot Pink 09/21 09/28** 10/04**
Lady 10/07 10/ 10* 10/09ns
S. S ta r 09/28 10/04ns 10/ 10**
Supreme 09/23 09/21ns 09/22ns
A. H. White 09/30 09/28ns 10/08*
V-10 09/26 09/27ns 10/05**
H-15 09/22 09/23 10/ 01**
F a n t a s t i c 09/30 10/03ns 10/17**
Imp. Roch. 09/22 09/25ns 10/05**
White Roch. 09/29 10/ 02ns 10/13**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i ty
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Table 35. E f f e c t  o f  t h r e e  l i g h t i n g  regimes on t h e o r e t i c a l  
J u l i a n  d a te  o f  f low er  induc t ion  based on da te  o f  
f i n i s h  minus r e p o r t ed  response grouping f o r  c u l t i ­
vars  pinched September 19, 1977.
Natural Lighted Lighted
C u l t iv a r  day u n t i l  10/03 u n t i l  10/10
Diva 281.67 + 1.1 285.62 + 1 . 2* 285.12 + 1 2*
Hot Pink 266.00 + 0.9 273.20 + 1.4** 279.16 + 1 0**
Lady 282.11 + 1.1 285.37 + 1 . 2* 284.00 + 1 gns
S. S ta r 272.89 + 2.1 278.62 + 2 . 2ns 285.12 + 2 2**
Supreme 268.00 + 1.2 265.87 + 1 .3 ns 267.14 + 1 4ns
A. H. White 274.55 + 2.2 273.00 + 2 .7 ns 282.83 + 2 7*
V-10 271.28 + 1.7 272.44 + 1 .5 ns 279.78 + 1 5**
H-15 266.89 + 1.1 268.12 + 1 . 8ns 276.36 + 1 5**
F a n ta s t i c 274.75 + 1.2 278.38 + 1.5 291.87 + 1 g**
Imp. Roch. 266.95 + 1.1 270.14 + 1 .9ns 279.83 + 2 1**
White Roch. 274.00 + 1.4 276.90 + 1 . 6ns 287.56 + 1 3**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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no c l e a r l y  de f ined  e f f e c t  on th e  v a r i a t i o n  observed w i th in  t r e a t ­
ments in t h e o r e t i c a l  J u l i a n  da tes  o f  f l o r a l  induc t ion .
I t  i s  i n t e r e s t i n g  to  note  t h a t  in comparing th e  1976 and 
1977 c ro p s ,  f o r  th e  c u l t i v a r s  in  common, v a r i a t i o n s  were observed 
in the  t h e o r e t i c a l  d a te s  o f  induc t ion  t h a t  were no t  c l e a r l y  r e ­
l a t e d  to  the  number o f  days o f  l i g h t i n g .
Overall  P lan t  Height
The e f f e c t s  o f  20 o r  27 days o f  l i g h t i n g  on the  o v e ra l l  
p l a n t  he igh t  may be seen in Table 36. The general  t rend  was an 
in c r e a se  in he igh t  f o r  l i g h t e d  p la n t s  compared to  n a tu ra l  day 
grown p l a n t s .  'D iv a ' ,  ' S u p e r S t a r ' ,  'Supreme',  'H -1 5 ' ,  ' F a n t a s t i c ' ,  
'Improved Rochford'  and 'White Rochford' a l l  had h igh ly  s i g n i f i c a n t  
in c r e a se s  in he igh t  when l i g h t e d  f o r  20 days. 'Hot P i n k ' ,  'L ad y ' ,  
'A. H. White'  and ' V-10' were no t  s i g n i f i c a n t l y  a f f e c t e d  by 20 
days o f  l i g h t i n g .  Of those  p la n t s  given 27 days o f  l i g h t i n g ,  
th e r e  were s i g n i f i c a n t  o r  h igh ly  s i g n i f i c a n t  in c rea se s  in he igh t  
over  corresponding n a tu ra l  day grown p la n t s  in 'D iv a ' ,  'Hot P i n k ' ,  
'L a d y ' ,  ' S u p e r S t a r ' ,  'Supreme',  'H-15' and 'White R ochfo rd ' .
I t  i s  i n t e r e s t i n g  to  no te  t h a t  th e  he ig h t  o f  'A. H. White'  and 
'V-10'  was not  s i g n i f i c a n t l y  a f f e c t e d  by e i t h e r  o f  th e  l i g h t i n g  
t re a tm e n ts .  S t ra n g e ly ,  ' F a n t a s t i c '  and 'Improved Rochford'  were 
s i g n i f i c a n t l y  inc reased  in he ig h t  by 20 days o f  l i g h t i n g ,  but 
were not s i g n i f i c a n t l y  in c reased  by 27 days o f  l i g h t i n g .  The 
reason f o r  t h i s  i s  unc lea r .  In t h r e e  c u l t i v a r s ,  'H -1 5 ' ,  ' F a n t a s t i c '
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Table 36. E f f e c t  o f  th ree  l i g h t i n g  regimes on f i n a l  h e igh t
o f  var ious  c u l t i v a r s  pinched September 19, 1977.
_______________ Mean h e ig h t  (cm)________■
Natural Li ghted Lighted
C u l t i v a r  day u n t i l  10/03 u n t i l  10/10
Diva 28.66 + 1.1
Hot Pink 26.12 + 0.7
Lady 27.88 + 1.1
S. S t a r 23.55 + 0.8
Supreme 26.60 + 1.3
A. H. White 30.11 + 1.2
V-10 24.57 + 1.2
H-15 34.32 + 1.0
F a n t a s t i c 27.50 + 1.0
Imp. Roch. 28.45 + 1.1
White Roch. 30.38 + 0.9
36.00 + 1 . 1** 36.50 + 1 . 1**
27.30 + l.lns 31.53 + 0 . 8**
27.63 + 1. 2ns 31.63 + 1 . 2*
28.62 + 0.9** 33.38 + 0.9**
32.37 + 1.5** 32.71 + 1 . 6**
33.00 + 1. 5ns 33.50 + 1.5ns
24.44 + l.lns 26.00 + l.lnS
46.13 + 1.5** 37.72 + 1.3*
32.46 + 1. 2** 29.50 + 1.5nS
34.86 1.9** 32.33 + 2 . 0ns
35.15 + 1. 0** 35.38 + 1 . 1**
ns = not s i g n i f i c a n t
* .0 5  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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and 'Improved R ochford ' ,  p l a n t s  l i g h t e d  27 days f in i s h e d  s l i g h t l y  
s h o r t e r  than p la n t s  l i g h t e d  f o r  20 days. The reason f o r  t h i s  
obse rva t ion  i s  a l so  u n c lea r .
For those  p l a n t s  r e c e iv in g  20 days o f  l i g h t i n g ,  th e  s i g n i f i ­
can t  in c reases  in h e ig h t  range from 4 .7  cm f o r  'White Rochford' 
to  11.8  cm f o r  'H -15 ' .  For those  p l a n t s  l i g h t e d  27 days ,  the  
range o f  s i g n i f i c a n t  h e ig h t  in c re a se  was 3.4 cm f o r  'A. H. White' 
to  9 .8  cm f o r  'Super  S t a r ' .
For those  p la n t s  grown on n a tu ra l  days ,  'H-15'  was again  
th e  t a l l e s t  a t  46.13 cm and 'V-10'  was the  s h o r t e s t  a t  24.44 cm. 
Of those  p l a n t s  r e c e iv in g  27 days o f  a r t i f i c i a l l y  long days,
'H-15'  was th e  t a l l e s t  a t  37.72 cm and th e  s h o r t e s t  was 'V-10' 
a t  26.0  cm. The range o f  v a r i a t i o n  in mean he igh t  was narrow 
among a l l  c u l t i v a r s  ac ro ss  a l l  l i g h t i n g  regimes.  I n t e r e s t i n g l y  
'H -1 5 ' ,  'White Rochford' and 'Diva '  were c o n s i s t a n t l y  t a l l  c u l t i ­
vars  ac ross  a l l  l i g h t i n g  regimes and 'V -1 0 ' ,  'Hot P i n k ' ,  'Super  
S t a r '  and 'Lady' were comparat ively  s h o r t  ac ross  a l l  l i g h t i n g  
regimes. All c u l t i v a r s  were regarded as s a l a b l e  from the  s ta n d ­
p o in t  o f  f in a l  he ig h t  i r r e s p e c t i v e  o f  f a i r l y  l a rg e  d i f f e r e n c e s  
in he ig h t  among c u l t i v a r s .
When comparing the  1976 and 1977 c ro p s ,  f o r  those  c u l t i v a r s  
in  common grown on n a tu ra l  days ,  'Lady' was s h o r t e r  in 1977,
'Diva '  was t a l l e r  in 1977, and 'Super S t a r ' ,  ' F a n t a s t i c '  and 
'Improved Rochford'  were about  the  same he ig h t  f o r  both y e a r s .
95
Number o f  Leaves
As may be seen in  Table  37, l i g h t i n g  regimes had only s l i g h t  
e f f e c t s  on the  mean number o f  leaves  per  f lowering shoot.
For those  p la n t s  given 20 days o f  l i g h t i n g ,  only ' F a n t a s t i c '  
was s i g n i f i c a n t l y  a f f e c t e d  in mean number o f  leaves  when compared 
with  n a tu ra l  day grown p l a n t s .  This  c u l t i v a r  had a h ighly  s i g n i ­
f i c a n t  i n c r ea se  o f  5.64 leaves  per  po t  when given 20 days o f  l i g h t .  
I n t e r e s t i n g l y ,  t h i s  c u l t i v a r  was not  a f f e c t e d  by 27 days o f  l i g h t i n g .  
Of the  remaining p l a n t s  given 27 days o f  l i g h t i n g ,  only 'V-10' 
showed a s i g n i f i c a n t  d i f f e r e n c e  when compared with na tu ra l  day 
grown p l a n t s .  This c u l t i v a r  had a h ighly  s i g n i f i c a n t  in c re a se  
o f  5.84 leaves  per  po t .  There was much v a r i a t i o n  in the  o th e r  
c u l t i v a r s '  responses  in mean number o f  leaves  f o r  th e  var ious  
t r e a tm e n t s ,  but  none o f  th e se  were s i g n i f i c a n t l y  d i f f e r e n t  or  
showed any c l e a r  t r e n d .  When comparing th e  crops  o f  1976 and 
1977, the  same lack  o f  a p a t t e r n  in responses  was observed.
For those  p l a n t s  grown on n a tu ra l  days ,  th e  l a r g e s t  mean 
number o f  leaves  per  f lowering  shoot  was produced by 'V-10'
(7 .4 )  and the  s m a l l e s t  by 'Super S t a r '  ( 4 .6 ) .  For those  p lan t s  
given 20 days o f  l i g h t ,  'V-10' (7 .9 )  had the  l a r g e s t  mean number 
o f  leaves  and 'Super  S t a r '  (4 .8 )  had again th e  s m a l l e s t .  The 
amount o f  v a r i a t i o n  in th e  s tanda rd  e r r o r  observed f o r  a given 
c u l t i v a r  w i th in  a given l i g h t i n g  regime ranged from 0.2  f o r  
'Hot Pink '  and 'H-15'  when grown on na tu ra l  days to  0 .9  f o r  
'Diva '  when grown on a l l  l i g h t i n g  regimes.
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Table 37.  E f f e c t  o f  th ree  l i g h t i n g  regimes on the mean number
o f  l e a v es  per f lower ing  shoot  f o r  c u l t i v a r s  pinched
September 19, 1977.
Natural Lighted Lighted
C u l t iv a r  day u n t i l  10/03 u n t i l  10/10
Diva 6.19 + 0.9 5.62 + 0 .9 ns 7.25 + 0 .9 ns
Hot Pink 6.91 + 0.2 6.52 + 0 .4 nS 6.66 + 0 .3 ns
Lady 4.94 + 0.3 4.34 + 0 .3 ns 4.75 + 0 .3 ns
S. S ta r 4.61 + 0.3 4.81 + 0 .3 ns 4.69 + 0 .3 ns
Supreme 5.77 + 0.4 6.69 + 0 .5 ns 5.89 + 0 .5 ns
A. H. White 6.67 + 0.4 6.54 + 0 .5 ns 7.17 + 0 .5 ns
V-10 7.46 + 0.3 7.94 + 0 .3 ns 8.92 + 0.3**
H-15 5.87 + 0.2 5.94 + 0 .3 ns 5.45 + 0 .3 ns
F a n t a s t i c 5.95 + 0.3 7.36 + 0.4** 5.97 + 0 .5 ns
Imp. Roch. 6.22 + 0.3 6.71 + 0 .5 ns 6.12 + 0 .5 ns
White Roch. 7.36 + 0.3 7.92 + 0 .3 ns 7.18 + 0 .4 ns
ns = not s i g n i f i c a n t
**.01 l e v e l  o f  p r o b a b i l i t y
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The In te rnode  Length
As may be seen in  Table 38, l i g h t i n g  regime had a s i g n i ­
f i c a n t  e f f e c t  on in te rn o d e  leng th  in only  a few o f  the  c u l t i ­
va rs  s tu d ie d .  A general t r e n d  was noted in  t h a t  those  p lan t s  
r e ce iv in g  a r t i f i c i a l l y  long days had longer  in te rnode  leng ths .
Of those  p la n t s  given 20 days o f  l i g h t i n g ,  'D iv a ' ,  'Super  S t a r ' ,  
'H-15'  and 'Improved Rochford' had e i t h e r  s i g n i f i c a n t  o r  h ighly  
s i g n i f i c a n t  in c reases  in in te rnode  means when compared to  c o r r e ­
sponding p la n t s  grown on n a tu ra l  days. The magnitude o f  t h i s  
i n c re a se  ranged from 0 .44 cm f o r  'Super S t a r '  to  1.4 cm fo r  
'D iv a ' .  For those  p l a n t s  l i g h t e d  27 days, 'Hot P i n k ' ,  'Super 
S t a r '  and 'Supreme' a l l  had s i g n i f i c a n t  o r  h igh ly  s i g n i f i c a n t  
i n c re a se s  in in te rnode  means. The magnitude o f  th e se  inc reases  
ranged from 0.61 cm f o r  'Hot Pink'  to  0.83 cm f o r  'Super  S t a r ' .
For those  p la n t s  grown on na tu ra l  days ,  'Lady' had the  l a r g e s t  
mean in te rn o d e  (3 .7  cm) and 'V-10'  had the  s m a l l e s t  (2 .1  cm).
For those  p la n t s  grown with  20 days o f  l i g h t i n g ,  'D iva '  had the  
l a r g e s t  in te rnodes  (4 .8  cm) and again 'V-10'  had th e  s m a l l e s t  
in te rnodes  (2 .2  cm). For those  p la n t s  given 27 days o f  l i g h t i n g ,  
'Supreme' had th e  l a r g e s t  mean in te rnodes  (4 .2  cm) and 'V-10' 
had t h e  s m a l l e s t  mean in te rnodes  (2 .3  cm). In g e n e r a l ,  the  
s tan d a rd  e r r o r s  o f  th e  mean in te rnode  leng th  was very small.
I t  ranged from 0 .1  cm to  0 .3  cm.
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Table 38. E f f e c t  o f  th ree  l i g h t i n g  regimes on average in ternode
length  fo r  c u l t i v a r s  pinched September 19, 1977.
__________Mean in te rn o d e  len g th  ( c m )_____________
Natural Lighted Lighted
C u l t iv a r  day u n t i l  10/03 u n t i l  10/10
Diva 3.46 + 0.2 4.83 + 0 .2** 4.00 + 0 .2 ns
Hot Pink 2.95 + 0 .1 3.28 + 0 .2ns 3.56 + 0 .1**
Lady 3.79 + 0 .2 3.53 + 0 .2ns 3.96 + 0 .2 ns
S. S t a r 3.35 + 0.2 3.99 + 0 .2** 3.98 + 0 .2*
Supreme 3.41 0 .2 4.00 + 0 .2ns 4.23 + 0 .2*
A. H. White 3.51 + 0 .2 3.83 + 0 .3 ns 3.50 + 0 .3 ns
V-10 2.19 + 0.2 2.26 + 0 .1ns 2.37 + o . i ns
H-15 3.41 + 0.1 3.98 + 0 .1** 3.75 + o . i ns
F a n ta s t i c 3.47 + 0.1 3.37 + 0 .1ns 3.46 + 0 .2 ns
Imp. Roch. 3.48 + 0.1 4.04 + 0 .2* 3.91 + 0 .2 ns
White Roch. 3.16 + 0.1 3.27 + 0 .1ns 3.33 + o . i ns
ns = no t  s i g n i f i c a n t
*.05 leve l  o f  p r o b a b i l i t y
** .01  l eve l  o f  p r o b a b i l i t y
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I t  i s  i n t e r e s t i n g  to  observe t h a t  'V-10'  c o n s i s t a n t l y  f in i s h e d  
s h o r t ,  had l a r g e  numbers o f  leaves  ac ro ss  a l l  t re a tm e n ts  and had 
consequent ly  s h o r t  in t e rn o d e s .  This compactness appears  to  be 
a c u l t i v a r  c h a r a c t e r i s t i c  t h a t  i s  not  a f f e c t e d  by l i g h t  regime.
As i t  may be seen in  th e  Appendices I - VI con ta in ing  local  
c l im a to lo g ic a l  da ta  f o r  September through December, the  1976 
crop was grown with s l i g h t l y  lower tem pera tures  and more days 
o f  sun than  th e  1977 crop.  This may have accounted f o r  s l i g h t  
in te rn o d e  s t r e t c h  noted in  'Lady' and 'D iva '  in  th e  1977 crop.  
'F a n t a s t i c '  and 'Improved Rochford' however did not fo l low t h i s  
t r e n d .
The Number o f  Bracts
There was much v a r i a t i o n  noted in t h e  e f f e c t s  o f  l i g h t i n g  
regime on mean numbers o f  b r a c t s  (Table 39).  For those  p lan t s  
l i g h t e d  f o r  20 days ,  only two c u l t i v a r s  were s i g n i f i c a n t l y  a f f e c t e d ,  
'Hot Pink '  and 'Improved Rochford ' .  'Hot Pink '  showed a high 
s i g n i f i c a n t  mean i n c r e a s e  o f  14.6  b r a c t s  per  pot  and 'Improved 
Rochford'  had a h igh ly  s i g n i f i c a n t  mean dec rease  o f  28.2 b r a c t s  
pe r  pot when compared to  p l a n t s  grown on n a tu ra l  days. Most 
o f  th e  o th e r  c u l t i v a r s  showed s l i g h t ,  but  not  s i g n i f i c a n t ,  r educ t ions  
in  b r a c t  number when given 20 days o f  l i g h t i n g .  Among the  c u l t i ­
vars  grown with 27 days o f  l i g h t i n g ,  th e re  was a general  t rend  
such t h a t  the  mean number o f  b r a c t s  were reduced when compared 
to  n a tu ra l  day grown p l a n t s .  A general  r ed u c t io n  in  b r a c t  number
Table 39. E f f e c t  o f  th ree  l i g h t i n g  regimes on the mean number
o f  bracts  per f low er ing  shoot f o r  c u l t i v a r s  pinched
September 19,  1977.
Natural Lighted Lighted
C u l t i v a r  day u n t i l  10/03 u n t i l  10/10
Diva 14.44 + 1 .0
Hot Pink 12.29 + 0.7
Lady 10.42 + 0.7
S. S ta r 10.08 + 0 .6
Supreme 13.05 + 0 .9
A. H. White 9.47 + 0 .8
V-10 13.28 + 0 .9
H-15 13.99 + 0.7
F a n t a s t i c 12.55 + 0 .9
Imp. Roch. 13.70 + 0.7
White Roch. 11.58 + 0 .9
12.47 + 1.0ns 10.06 + 1.0**
15.95 + 1.1** 12.66 0 .8 ns
10.28 + 0 .7 ns 6.97 + 0.7**
8.97 + 0 .7 ns 6.06 + 0.7**
12.72 + 1.0 ns 10.18 1.0*
9.12 + 0 .9 ns 7.54 + 0 .9 ns
12.02 + 0 .8 ns 12.22 + 0 .8ns
14.69 + l . l ns 13.50 + 0 .9 ns
14.11 + l . l ns 14.44 + 1 .4ns
6.64 + 1.2** 9.67 + 1.3**
10.86 + 1.0 ns 10.66 + l . l ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01  l e v e l  o f  p r o b a b i l i t y
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was observed when comparing p la n t s  r e ce iv in g  27 days and 20 days 
o f  l i g h t i n g .  'D i v a ' ,  'L a d y ' ,  ' S u p e r S t a r ' ,  'Supreme' and 'Im­
proved Rochford'  a l l  had s i g n i f i c a n t  o r  h igh ly  s i g n i f i c a n t  r e ­
duct ion  in b r a c t  numbers when compared to  n a tu ra l  day grown 
p l a n t s .  The magnitude o f  t h i s  r educ t ion  ranged from 11.4 b r a c t s  
per  pot  f o r  'Supreme' to  17.52 b r a c t s  per  pot  f o r  'D iv a ' .
For those  p la n t s  grown on n a tu ra l  days the  l a r g e s t  mean 
number o f  b r a c t s  pe r  shoo t  was produced by 'Diva '  (14.4)  and 
th e  s m a l l e s t  number was produced by 'A. H. White'  ( 9 .4 ) .  For 
those  p l a n t s  l i g h t e d  20 days ,  'Hot Pink '  (15 .9)  had th e  l a r g e s t  
number o f  b r a c t s  per  f low ering  shoot  and 'Improved Rochford'
(6 .6 )  had th e  s m a l l e s t .  Of those  p l a n t s  l i g h t e d  27 days ,  'Fan­
t a s t i c '  (14 .4)  had th e  l a r g e s t  number o f  b r a c t s  per  shoot  and 
'Super  S t a r '  (6 .0 )  had th e  s m a l l e s t .  I t  i s  noteworthy t h a t  
a r t i f i c i a l  l i g h t i n g  had a p a r t i c u l a r l y  bad e f f e c t  on th e  b ra c t  
means o f  'Improved Rochford ' .  Only 'H-15'  had comparat ively  
high b r a c t  numbers ac ro ss  a l l  l i g h t i n g  regimes. By c o n t r a s t ,  
'Super  S t a r '  had t y p i c a l l y  low b ra c t  numbers ac ross  a l l  l i g h t i n g  
regimes.
In comparing common c u l t i v a r s  o f  the  1976 and 1977 c rops ,  
i t  was noted t h a t  except  f o r  ' F a n t a s t i c ' ,  the  b r a c t  numbers were 
c o n s i s t e n t l y  l a r g e r  in th e  1976 crop.  This d i f f e r e n c e  was perhaps 
due to  h igher  average tem pera tu res  in  1977. These h igher  average 
tempera tures  could perhaps have r e s u l t e d  in  a c c e l e r a t e d  f l o r a l
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development with premature c e s s a t io n  o f  b r a c t  expansion. The 
s tu d i e s  o f  Langhans and Larsen (39, 40) appear  to  support  t h i s  
s p e c u la t io n .  I t  must be remembered, however, t h a t  r e l a t i v e l y  
l i t t l e  can be i n f e r r e d  from only two seasons crops .  The c u l t i v a r  
'Improved Rochford' f o r  i n s t a n c e ,  had very low b ra c t  numbers 
when given a r t i f i c i a l  l i g h t i n g  in  1977, bu t  was not a f f e c t e d  by 
a r t i f i c i a l  l i g h t i n g  in  1976.
The Bract Spread o r  Diameter
A r t i f i c i a l  l i g h t i n g  had r e l a t i v e l y  l i t t l e  e f f e c t  on mean 
b r a c t  diameters  (Table  40) .  For p la n t s  given 20 days o f  l i g h t i n g ,  
only fo u r  c u l t i v a r s  were s i g n i f i c a n t l y  a f f e c t e d  when compared 
with  n a tu ra l  day grown p l a n t s .  The Ecke c u l t i v a r ,  'Lady' had 
a r educ t ion  in  mean b r a c t  d iameter  o f  3.8  cm and the  Mikkelsen 
c u l t i v a r s  ' F a n t a s t i c ' ,  ' Improved Rochford' and 'White Rochford'  
had in c re a se s  o f  3.7  cm, 4 .0  cm and 3.0 cm r e s p e c t i v e l y .  For 
those  p l a n t s  given 27 days o f  a r t i f i c i a l  l i g h t i n g ,  only t h r e e  
c u l t i v a r s  were s i g n i f i c a n t l y  a f f e c t e d  when compared with  n a tu ra l  
day grown p l a n t s .  'L a d y ' ,  'Super  S t a r '  and 'A. H. White'  had 
reduc t ions  o f  3.1 cm, 6 .7  cm and 8 .5  cm r e s p e c t i v e l y .  These 
red u c t io n s  were s u f f i c i e n t l y  g r e a t  as to  profoundly  a f f e c t  the  
s a l a b i l i t y  o f  th e se  p l a n t s .  I t  i s  i n t e r e s t i n g  to  note t h a t  th e  
Mikkelsen c u l t i v a r s  had s l i g h t ,  but  not  s i g n i f i c a n t ,  i n c re a se s  
in b r a c t  d iameter  when given 27 days o f  l i g h t i n g  compared to  
n a tu ra l  day p l a n t s .
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Table 40 .  E f f e c t  o f  th ree  l i g h t i n g  regimes on the  bract diameter
fo r  c u l t i v a r s  pinched September 19, 1977.
___________Mean b r a c t  d iameter  ( c m ) _________
Natural  Lighted Lighted
C u l t i v a r  day u n t i l  10/03 u n t i l  10/10
Diva 30.44 + 1.1 29.56 + 1.2ns 30.90 + 1.2ns
Hot Pink 24.67 + 0 .8 27.60 + 1.3hs 25.10 + 0 .9 ns
Lady 25.97 + 1.1 22.19 + 1.1* 22.78 + 1.1*
S. S t a r 24.00 + 1.5 24.59 + 1.6 ns 17.25 + 1 .6**
Supreme 27.05 + 1.6 30.78 + 1.8 ns 28.03 + 1 .9ns
A. H. White 27.69 + 1 .2 27.25 + 1 .5ns 19.16 + 1.5**
V-10 24.50 + 1.2 24.11 + 1.0ns 23.80 + 1.0ns
H-15 23.96 + 1 .0 21.03 + 1.6 ns 22.73 + 1.4ns
F a n ta s t i c 22.73 + 0.9
Imp. Roch. 23.82 + 1 .0
White Roch. 21.84 + 1.0
26.44 + 1.1* 25.03 + 1 .4ns
27.82 + 1 .6* 25.33 + 1.8ns
24.86 + 1.1* 21.59 + 1.2ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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For those  p la n t s  grown on n a tu ra l  days ,  'D iva '  (30 .4  cm) 
had th e  l a r g e s t  b r a c t  spread  and 'White Rochford'  (21 .0  cm) 
had th e  s m a l l e s t .  For th o se  p la n t s  rece iv in g  20 days o f  l i g h t i n g ,  
'Supreme' had th e  l a r g e s t  b r a c t  spread  (30 .8  cm) and 'H-15'  
had the  s m a l l e s t  (21 .0  cm). I t  i s  o f  i n t e r e s t  to  note  t h a t  
a l l  o f  th e  Mikkelsen c u l t i v a r s  had s i g n i f i c a n t  in c rea se s  in b r a c t  
d iameter  with 20 days o f  l i g h t i n g  when compared to  those  grown 
on n a tu ra l  days. For th o se  p l a n t s  r e c e iv in g  27 days o f  l i g h t i n g ,  
again 'D iva '  (30 .9  cm) had th e  l a r g e s t  b r a c t  spread  and 'Super 
S t a r '  (17.2  cm) had th e  s m a l l e s t .  I t  i s  i n t e r e s t i n g  to  note  
t h a t  'D iva '  and 'Supreme' had comparat ively  l a r g e  b r a c t  d iameters  
ac ross  a l l  l i g h t i n g  t re a tm e n ts .
In comparing th e  b r a c t  d iameters  o f  common c u l t i v a r s  f o r  
t h e  1976 and 1977 c ro p s ,  i t  was observed t h a t  no s in g l e  c u l t i v a r  
responded in th e  same way in  both y ea r s  (Tables  14 and 40).
The reasons  f o r  t h e se  o b se rv a t io n s  a re  u n c lea r .  As i t  was mentioned 
in a previous  s e c t i o n ,  1976 was s l i g h t l y  c o o le r  and had more 
sunny days than 1977. Furthermore i t  has been observed t h a t  
b r a c t  enlargement tends  to  cease  a t  a n th e s i s  (16, 62) .  The 
sm a l le r  b r a c t  d iameters  observed in 1977 could perhaps have 
been due to  high tem pera ture  a c c e l e r a t i o n  o f  a n th e s i s  and sub­
sequent  e a r l i e r  c e s s a t io n  o f  b r a c t  en largement.  This same t rend  
was p rev io u s ly  noted f o r  b r a c t  number (Table 39).
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The Cyath ial  C lu s te r  Diameter
Only th e  c u l t i v a r  'D iva '  was s i g n i f i c a n t l y  a f f e c t e d  by 20 
days o f  l i g h t i n g  when compared to  corresponding n a tu ra l  day 
grown p l a n t s  (Table  41) .  'D iva '  had a d ec rease  o f  0 .72 cm in  
c y a th ia l  c l u s t e r  d iam eter  f o r  t h i s  t re a tm e n t  compared to  c o r r e ­
sponding n a tu ra l  day grown p l a n t s .  Most o f  th e  o th e r  c u l t i v a r s  
given 20 days o f  l i g h t i n g  showed a s l i g h t ,  but not  s i g n i f i c a n t ,  
red u c t io n  in  t h e i r  c y a th i a l  c l u s t e r  d iameters  when compared to  
na tu ra l  day grown p l a n t s .  Of those  p la n t s  given 27 days o f  l i g h t ­
in g ,  a l l  th e  c u l t i v a r s  showed red u c t io n s  in  mean c y a th ia l  c l u s t e r  
d iameters  when compared with  n a tu r a l  day grown p l a n t s .  Of t h e s e ,  
a l l  showed s i g n i f i c a n t  o r  h igh ly  s i g n i f i c a n t  reduc t ions  in c y a th ia l  
c l u s t e r  d iameters  except  f o r  'Supreme',  'V-10'  and ' F a n t a s t i c ' .
For n a tu ra l  day grown c u l t i v a r s ,  'D iva '  (4 .28  cm) had the  
l a r g e s t  mean c y a th ia l  c l u s t e r  d iameter  and 'Lady' (2 .5  cm) had 
the  s m a l l e s t .  For th o se  p l a n t s  given 20 days o f  l i g h t i n g ,  'Supreme' 
(3 .6  cm) had th e  l a r g e s t  c y a th i a l  c l u s t e r  d iameter  and again  
'Lady' (2 .2  cm) had th e  s m a l l e s t .  For those  p la n t s  given 27 
days o f  l i g h t i n g ,  'D iva '  ( 3 .3  cm) again  had th e  l a r g e s t  mean 
c y a th ia l  c l u s t e r  d iam eter  and 'Super  S t a r '  (1 .8  cm) had th e  s m a l l e s t .  
'D i v a ' ,  'Supreme' and to  a l e s s e r  e x t e n t  ' F a n t a s t i c '  had c o n s i s ­
t e n t l y  l a r g e  c y a th ia l  c l u s t e r  d iameters  r e g a rd l e s s  o f  l i g h t i n g  
regime. 'L a d y ' ,  'V-10'  and to  a l e s s e r  e x t e n t  'H-15'  had comparat ively  
small c y a th ia l  c l u s t e r  d iam ete rs .
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Table 41.  E f f e c t  o f  three  l i g h t i n g  regimes on the  mean c y a th ia l
c l u s t e r  diameter fo r  c u l t i v a r s  pinched September 19,
1977.
__________Mean f lower  d iam eter  (cm)________ ■
Natural Lighted Lighted
C u l t i v a r  day u n t i l  10/03 u n t i l  10/10
Diva 4.28 + 0.2 3.56 0 .2* 3.33 + 0 .2**
Hot Pink 3.19 + 0 .1 3.50 + 0 .2 ns 2.72 + 0 .1*
Lady 2.57 + 0 .2 2.22 + 0 .2ns 1.90 + 0 .2*
S. S ta r 3.39 + 0 .2 2.97 + 0 .2 ns 1.87 + 0 .2**
Supreme 3.85 + 0 .2 3.67 0 .2ns 3.27 + 0 .2ns
A. H. White 3.80 + 0 .2 3.48 + 0 . 2 ns 2.96 + 0 .2**
V-10 2.69 + 0 .2 2.59 + 0 .1ns 2.67 + 0 .1ns
H-15 2.73 + 0 .1 2.62 + 0 .2 ns 2.28 + 0 .1*
F a n ta s t i c 3.38 + 0 .2 3.68 + 0 .2 ns 3.16 + 0 .3 ns
Imp. Roch. 3.33 + 0 .1 2.98 + 0 .3 ns 2.67 + 0.3*
White Roch. 3.21 + 0 .1 3.23 + 0 .1 ns 2.59 + 0 .2**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01  l e v e l  o f  p r o b a b i l i t y
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A comparison o f  t h e  1976 and 1977 crops  f o r  th e  common 
c u l t i v a r s  revea led  th e  same t r e n d ,  such t h a t ,  a r t i f i c i a l  l i g h t i n g  
reduced mean c y a th ia l  c l u s t e r  d iameters  in  general  (Tables  15 and 41).  
The r e l a t i o n s h i p  between small cy a th ia l  c l u s t e r  diameters  and 
enhanced o v e ra l l  q u a l i t y  has a l r e a d y  been d iscussed .
The o v e ra l l  e f f e c t s  o f  th e  l i g h t i n g  t re a tm e n ts  upon the  
va r ious  c u l t i v a r s  can be seen f o r  r e p r e s e n t a t i v e  groups o f  
p l a n t s  in  Figures  1 - 10.
IV. THE EFFECT OF PINCH DATE IN 1977 
For p la n t s  pinched 6 days o r  13 days o r  20 days following 
p o t t i n g  and a l l  grown under n a tu ra l  day c o n d i t i o n s ,  t h e  following 
r e s u l t s  were ob ta ined .
The Date o f  F in ish
For 10 ou t  o f  the  11 c u l t i v a r s  pinched on September 26, 
t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  in mean c a l e n d r i c  da te  o f  
f i n i s h  when compared to  p l a n t s  pinched on September 19 (Table 42) .
The c u l t i v a r  H-15 a lone  showed a h igh ly  s i g n i f i c a n t  de lay  o f  s ix  
days in  mean da te  o f  f i n i s h  when compared with p la n t s  pinched 
on September 19. For th o se  p l a n t s  pinched on October 3, 'Hot 
P i n k ' ,  'A. H. W h i te ' ,  'H -1 5 ' ,  ' F a n t a s t i c '  and 'White Rochford'  
a l l  had h igh ly  s i g n i f i c a n t  delays  in  mean d a te  o f  f i n i s h  o f  
7, 14, 7,  7 and 11 days r e s p e c t i v e l y .  The remainder  o f  th e  
c u l t i v a r s  pinched on October 3 had s l i g h t ,  but  not s i g n i f i c a n t ,  
delays  in da te  o f  f i n i s h .  For those  p la n t s  t h a t  were delayed
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Table 42.  E f f e c t  o f  pinch date  on mean c a le n d r ic  date  o f
f i n i s h  f o r  natural day grown c u l t i v a r s  in 1977.
C u l t iv a r Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 12/04 12/0 2 ns 12/06ns
Hot Pink 11/23 l l / 2 5 ns 11/30**
Lady 12/04 12/04ns 12/04ns
S. S ta r 11/30 12/03ns 12/05ns
Supreme 12/03 12/05ns 12/05ns
A. H. White 12/02 12/07ns 12/16**
V-10 11/24 l l / 2 6 ns l l / 2 9 ns
H-15 12/10 12/16** 12/17**
F a n ta s t i c 11/27 l l / 3 0 ns 12/04**
Imp. Roch. 11/26 l l / 2 9 ns 12/0 2 ns
White Roch. 12/03 12/07ns 12/14**
ns = not  s i g n i f i c a n t
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Figure 1. R epresentat ive  Plants  o f  'Annette Hegg Diva' from
the l i g h t i n g  treatments .
Figure 2.  Representa t ive  p lan ts  o f  'Annette Hegg Hot Pink'
from the l i g h t i n g  treatments .
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Figure 3. R epresentat ive  p lan ts  o f  'Annette Hegg Lady' from
the l i g h t i n g  treatments .
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Figure 4. R epresentat ive  p lan ts  o f  'Annette Hegg Super Star'
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. R epresentat ive  p lants  o f  'Annette Hegg Supreme1





Figure 6. R epresentat ive  p lan ts  o f  'Annette Hegg White1 from
the l i g h t i n g  treatments .
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Figure 7. R epresentat ive  p lants  o f  ‘Gutbier V-101 from the
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Figure 8. Representa t ive  p lan ts  o f  ' F a n t a s t i c 1 from the  l i g h t i n g
treatments .
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Figure 9. Representat ive  p lan ts  o f  'Improved Rochford' from
the l i g h t i n g  treatments .
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Figure 10. R ep resen ta t iv e  p l a n t s  o f  'White Rochford'  from 
the  l i g h t i n g  t re a tm e n ts .
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by th e  l a t e r  pinching d a t e s ,  induc t ion  may a l r e ad y  have begun 
a t  th e  time o f  p inching .
The e f f e c t s  o f  t h r e e  p inching da tes  on mean J u l i a n  da te  
o f  f i n i s h  a r e  p resen ted  in Table 43. For those  p lan t s  pinched 
on September 19, the  s tanda rd  e r r o r s  of  the  mean J u l i a n  da te  
o f  f i n i s h  were r e l a t i v e l y  small .  I t  ranged from 0 .8  days fo r  
'Hot Pink '  to  2.1  days f o r  'A. H. Whi te ' .  For those  p la n t s  
pinched September 26, t h e  s tanda rd  range was s l i g h t l y  l a r g e r .
I t  ranged from 0 .9  days f o r  'Supreme' to  2.3  days f o r  'Super 
S t a r ' .  For those  p l a n t s  pinched on October 3, th e  range o f  
th e  s tanda rd  e r r o r  was g r e a t e s t .  I t  ranged from 0 .9  days f o r  
'Hot  P i n k ' ,  'Lady' and 'Supreme' to  3.7 days f o r  'A. H. White ' .
The reason f o r  th e  i n c r e a s e  in s tanda rd  e r r o r  a t  the  l a t e r  p inch­
ing da tes  i s  not  c l e a r .
As may be seen when comparing Tables 17 and 43 th e r e  were 
g r e a t e r  s tanda rd  e r r o r s  f o r  p l a n t s  pinched on September 24,
1976 than f o r  p la n t s  pinched on September 26,  1976. I t  i s  
i n t e r e s t i n g  to  note  t h a t  the  da tes  o f  f i n i s h  o f  'D iv a ' ,  'Fan­
t a s t i c ' ,  'Super  S t a r '  and 'Improved Rochford' were e s s e n t i a l l y  
the  same f o r  both y e a r s ,  e s p e c i a l l y  in l i g h t  o f  p rev ious ly  
mentioned d i f f e r e n c e s  in  average tempera tures  f o r  the  two y e a r s .
The c u l t i v a r  Lady, however, showed much seasonal  v a r i a t i o n  in 
da tes  o f  f i n i s h  f o r  a l l  pinching t r e a tm e n ts .  The advancing 
o f  th e  mean d a te  o f  f i n i s h  f o r  'Lady' by pinching on September 24 
o r  October 1 noted in  1976 was not observed f o r  th ese  p la n t s  in  1977.
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Table 43.  E f fe c t  o f  pinch date  on mean J u l ian  date  o f  f i n i s h
fo r  natural day grown c u l t i v a r s  in  1977.
C u l t iv a r  Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 337.67 + 1.2 336.25 + 1.2ns 340.22 + l . l ns
Hot Pink 327.04 + 0 .8 329.00 + l . l ns 334.00 + 0.9**
Lady 338.11 + 1.1 338.33 + l . l ns 337.61 + 0 .9 ns
S. S ta r 334.33 + 2 .0 337.00 + 2 .3 ns 339.28 + 2 3ns
Supreme 336.80 + 1.0 338.71 + 0 .9 ns 339.15 + 0 .9 ns
A. H. White 336.78 + 2 .1 341.33 + 2 .1ns 350.33 + 3.7**
V-10 328.28 + 1.7 329.78 + 1 .5ns 332.57 + 1.7nS
H-15 343.89 + 1.1 350.00 + 1.8** 351.00 + 1.9**
F a n ta s t i c 330.75 + 1.2 333.85 + 1.5nS 338.11 + 1.8**
Imp. Roch. 329.95 + 1.1 332.60 + 1.6ns 335.67 + 3.0**
White Roch. 337.00 + 1.4 341.20 + 2 .2ns 348.33 + 3.4**
ns = not s i g n i f i c a n t
**.01 l e v e l  o f  p r o b a b i l i t y
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Percentages o f  P lants  F in ish in g  fo r  Five Target Dates
The e f f e c t s  o f  t h r e e  d i f f e r e n t  p inching da tes  on th e  p e r ­
centages  o f  th e  var ious  c u l t i v a r s  f i n i s h i n g  f o r  f i v e  t a rg e te d  
s a l e s  per iods  may be seen in Tables 44, 45 and 46. As i t  has 
been noted e a r l i e r ,  the  general  t r e n d  was t h a t  l a t e r  pinching 
da tes  r e s u l t e d  in  a g r e a t e r  co n c e n t r a t io n  o f  f i n i s h i n g  da tes  in 
t h e  l a t e r  t a r g e t e d  s a le s  p e r io d s .  For those  p la n t s  pinched on 
September 19, most o f  th e  c u l t i v a r s  had f in i s h e d  a l l  p l a n t s  
by December 10. Two c u l t i v a r s ,  'H-15'  and 'White Rochford1 
had 63.1% arid 12.4% r e s p e c t i v e l y  f i n i s h i n g  a f t e r  t h i s  da te  
(Table  44) .  I t  i s  i n t e r e s t i n g  to  note t h a t  'Hot Pink '  and 
' V-10' had mostly  f i n i s h e d  during th e  f i r s t  s a l e s  per iod .  
' F a n t a s t i c '  and 'Improved Rochford1 had almost  a l l  f in i s h e d  
by the  end o f  the  second s a le s  per iod  (December 3) .  All o th e r s  
had the  g r e a t e s t  c o n c e n t ra t io n  o f  p l a n t s  f i n i s h i n g  during the  
per iod  from November 28 to  December 10, with the  excep t ion  o f  
'H -15 ' .
For those  p la n t s  pinched on September 26, t h e r e  was a g r e a t e r  
spread  in  t h e  d i s t r i b u t i o n  o f  the  da tes  o f  f i n i s h  among the  
t a r g e t e d  s a l e s  p e r iods .  Most o f  th e  p l a n t s ,  however, had f in i s h e d  
by December 10. 'L a d y ' ,  'Super  S t a r ' ,  'H -1 5 ' ,  ' F a n t a s t i c ' ,  
' Improved Rochford' and 'White Rochford'  had 50%, 12.5%, 37.5%, 
7.6%, 14.2% and 15% r e s p e c t i v e l y  f i n i s h i n g  a f t e r  t h i s  da te .
The g r e a t e s t  c o n c en t r a t io n  o f  p la n t s  f in i s h e d  dur ing  th e  per iod
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Table 44.  Percentage o f  natural day grown c u l t i v a r s  pinched
September 19, 1977 and f i n i s h i n g  fo r  various  targeted
s a l e s  p er iod s .
Nov. 21 Nov. 28 Dec. 4 Dec. 11 Dec. 19 
C u l t iv a r  Nov. 27 Dec. 3 Dec. 10 Dec. 18 Dec. 25
Diva   55.55 44.44
Hot Pink 92.00 8 .00 ..........
Lady   55.55 44.44
S. S t a r  22.22 66.66 11.11
Supreme   50.00 50.00
A. H. White .............  66.66 33.33
F a n t a s t i c  45.00 50.00 5.00
Imp. Roch. 55.00 45.00 -------
V-10 85.71   14.28 ..........
H-15   5.26 31.57 63.15
White Roch. ..........  75.00 12.50 8 .33 4.16
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Table 45.  Percentages  o f  natural day grown c u l t i v a r s  pinched
September 2 6 ,  1977 and f i n i s h i n g  f o r  various  targe ted
s a l e s  p er iods .
Nov. 21 Nov. 28 Dec. 4 Dec. 11 Dec. 19 
C u l t iv a r  Nov. 27 Dec. 3 Dec. 10 Dec. 18 Dec. 25
Diva   12.50 87.50
Hot Pink   90.00 10.00
Supreme   75.00 25.00
A. H. White ..........  100.00 ..........
V-10 44.44 * 55.55 ...................................
H-15   62.50 37.50
F a n t a s t i c  7 .69 84.61   7.69
Imp. Roch. 57.14 14.28 14.28 14.28
White Roch. ..........  55.00 25.00 15.00
Lady   50.00   50.00 ..........
S. S t a r    25.00 62.50   12.50
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Table 46. Percentages o f  natural day grown c u l t i v a r s  pinched
October 3,  1977 and f i n i s h i n g  fo r  various  targeted
s a l e s  p er iod s .











Diva 50.00 37.50 12.50
Hot Pink 36.84 5.20 57.89
Lady 37.50 50.00 12.50
S. S ta r 25.00 12.50 25.00 12.50
Supreme 100.00
A. H. White 66.66 16.66
V-10 77.77 22.22
H-15 27.27 72.72
F a n ta s t i c 25.00 25.00 50.00
Imp. Roch. 50.00 33.33 16.66
White Roch. — 6.25 68.75 6.25
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between November 28 to  December 10. Only 1V-10' and 'Improved 
Rochford' had l a r g e  percen tages  o f  p l a n t s  f i n i s h i n g  before  
November 28.
For those  p l a n t s  pinched on October 3, th e  general  t rend  
was t h a t  a g r e a t e r  c o n c e n t r a t io n  o f  p la n t s  f in i s h e d  dur ing l a t e r  
s a l e s  p e r io d s .  The g r e a t e s t  co n c e n t r a t io n  o f  f i n i s h e d  p l a n t s  
occurred  dur ing th e  pe r iod  November 29 to  December 18. Only 
'H-15' and ' F a n t a s t i c '  had la rg e  percentages  o f  p l a n t s  f i n i s h i n g  
f o r  Christmas Week.
A comparison o f  th e  e f f e c t s  o f  p inching da tes  upon the  
d i s t r i b u t i o n  o f  f i n i s h e d  p la n t s  ac ross  t h e  var ious  s a le s  per iods  
show c o n s id e ra b le  v a r i a t i o n  among c u l t i v a r s .  'Hot Pink '  and 
' V-10' were p a r t i c u l a r l y  well t a r g e t e d  f o r  th e  f i r s t  s a le s  
pe r iod  (Thanksgiving Week) when pinched on September 19. 'Hot 
Pink '  and 'A. H. White'  were very well t a r g e t e d  f o r  th e  second 
s a l e s  pe r iod  (week a f t e r  Thanksgiving) when pinched on September 26. 
Only 'Supreme' and to  a l e s s e r  e x t e n t  'V-10'  appeared to  be 
well t a r g e t e d  f o r  the  second per iod  when pinched on October 3.
In comparing the  d i s t r i b u t i o n  o f  p la n t s  f i n i s h i n g  f o r  the  
var ious  t a r g e t e d  s a l e s  pe r iods  f o r  those  c u l t i v a r s  common to  
both 1976 and 1977, t h e r e  was much v a r i a t i o n  in c u l t i v a r  response 
w i th in  t r e a tm e n ts  and between y e a r s .  'D iva '  and 'F a n t a s t i c '  
were well t a r g e t e d  f o r  in te rm e d ia te  s a le s  per iods  when pinched 
e a r l y  dur ing both y e a r s .
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The T h e o re t ic a l  Date o f  F lo ra l  Induct ion
The e f f e c t s  o f  p inching  da tes  on t h e o r e t i c a l  da te  o f  induc t ion  
may be seen in Tables  47 and 48. When comparing the  responses 
o f  c u l t i v a r s  in  terms o f  mean da tes  o f  t h e o r e t i c a l  induc t ion  
to  the  t h r e e  pinching d a t e s ,  the  general  t r e n d  was such t h a t  
l a t e r  pinched p l a n t s  were es t im a ted  to  have been induced l a t e r .
In g e n e r a l ,  the  magnitudes o f  th e se  delays  were not  as g r e a t  
as those  observed f o r  t h e  t h r e e  l i g h t i n g  regimes.
For those  p l a n t s  pinched September 19, 'Hot Pink'  was 
es t im a ted  to  have been induced e a r l i e s t  (September 21) and the  
l a t e s t  were 'D iva '  and 'Lady' (October 7).  'Hot Pink'  was e s t i ­
mated to  have been induced e a r l y  and to  be b e s t  t a r g e t e d  f o r  e a r l y
s a le s  when pinched e a r l y .
Of those  c u l t i v a r s  pinched on September 26, only 'H-15' 
was s i g n i f i c a n t l y  delayed in  i t s  mean t h e o r e t i c a l  induct ion  
da te  when compared to  corresponding p la n t s  pinched on September 19. 
The magnitude o f  t h i s  h ig h ly  s i g n i f i c a n t  delay was s ix  days.
All o f  th e  o th e r  c u l t i v a r s  with  the  excep t ion  o f  'D i v a ' ,  'Hot 
Pink '  and 'Lady' had s l i g h t ,  but  not s i g n i f i c a n t ,  delays  in 
induc t ions  when pinched on September 26 and compared to  p lan t s
pinched on September 19. 'Hot Pink'  and 'Lady' were not  a f f e c t e d
when comparing th e  p inching da tes  and 'Diva '  showed a s l i g h t l y ,  
bu t  no t  s i g n i f i c a n t l y ,  e a r l i e r  da te  o f  e s t im a ted  induc t ion  
when pinched on September 26.
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Table 47. E f f e c t  o f  pinch d a te  on t h e o r e t i c a l  c a l e n d r i c  da te  
o f  f lower  in duc t ion  based on d a te  o f  f i n i s h  minus 
r e p o r te d  response  grouping f o r  n a tu ra l  day grown 
c u l t i v a r s  in  1977.
C u l t iv a r Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 10/07 10/05ns 10/1 0 ns
Hot Pink 09/21 09/21ns 09/26**
Lady 10/07 10/07ns 10/07ns
S. S ta r 09/28 09/29ns 10/0 1 ns
Supreme 09/23 09/25nS 09/25ns
A. H. White 09/30 10/03ns 10/12**
V-10 09/26 09/29ns 10/02*
H-15 09/22 09/28** 09/29**
F a n t a s t i c 09/30 10/03ns 10/06*
Imp. Roch. 09/22 09/25ns 09/28ns
White Roch. 09/29 10/03nS 10/10**
ns = not  s i g n i f i c a n t
*.05 leve l  o f  p r o b a b i l i t y
* * .0 1  l ev e l  o f  p r o b a b i l i t y
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Table 48. E f f e c t  o f  pinch da te  on t h e o r e t i c a l  J u l i a n  date  
o f  f lower  induc t ion  based on d a te  o f  f i n i s h  minus 
r epo r ted  response  grouping f o r  n a tu ra l  day grown 
c u l t i v a r s  in  1977.
C u l t iv a r  Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 281.67 + 1.1 280.25 + 1 .2ns 284.22 + l . l ns
Hot Pink 266.00 + 0.9 266.00 + 1 .2ns 271.00 + 1.0**
Lady 282.11 + 1.1 282.33 + l . l ns 281.61 + 0 .9 ns
S. S ta r 272.89 + 2 .1 274.00 + 2 .4 ns 276.28 + 2 .4ns
Supreme 268.00 + 1.2 270.14 1.0ns 269.77 + 1.0ns
A. H. White 274.55 + 2 .2 278.33 + 2 .2ns 287.33 + 3.8**
V-10 271.28 + 1.7 273.78 + 1 .5 ns 276.57 + 1.7*
H-15 266.89 1.1 273.00 + 1.8** 274.00 + 1.9**
F a n ta s t i c 274.75 + 1.2 277.85 +
tocLO•tH 280.55 + 1 .8*
Imp. Roch. 266.95 + 1.1 269.60 + 1 .6ns 272.67 + 3 .0 ns
White Roch. 274.00 + 1.4 278.20 + 2 .2ns 285.33 + 2.4**
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i ty
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For those  p l a n t s  pinched on October 3, s ix  ou t  o f  th e  e leven 
c u l t i v a r s  had s i g n i f i c a n t  o r  h ighly  s i g n i f i c a n t  de lays  in  induc t ion  
when compared to  p l a n t s  pinched on September 19. This  delay  
ranged from f i v e  days f o r  'Hot Pink '  to  12 days f o r  'A. H. W hi te ' .
In comparing those  c u l t i v a r s  common to  both y e a r s ,  'D iva '  
and ' F a n t a s t i c '  were e s t im a ted  to  have been induced on very n ea r ly  
th e  same d a te s  when pinched e a r ly .  'D i v a ' ,  ' F a n t a s t i c '  and 
'Improved Rochford'  had c o n s i s t a n t  responses  in  mean da tes  o f  
in duc t ion  ac ro ss  a l l  p inching da tes  f o r  both y e a r s .  'Lady' and 
'Super  S t a r '  had d i f f e r e n t  responses  in da te s  o f  induc t ion  f o r  
1976 and 1977. The e r r a t i c  seasonal  responses  o f  th e se  two 
c u l t i v a r s  has been noted p rev io u s ly .
As can be seen in Table 48, th e  general t ren d  i s  t h a t  th e  
range o f  th e  s tanda rd  e r r o r  o f  mean da te s  o f  in duc t ion  becomes 
wider  with l a t e r  pinching d a te s .  For th e  f i r s t  p inching da te  
t h i s  range was 0 .9 - 2 . 2  days ,  f o r  the  second 1 .0 -2 .4  days ,  and 
f o r  th e  t h i r d  0 .9 - 3 . 8  days.
Overal l  P la n t  Height
The e f f e c t s  o f  th e  t h r e e  pinching da tes  on th e  f i n a l  he igh t  
o f  t h e  v a r io u s  c u l t i v a r s  was l a r g e l y  i n s i g n i f i c a n t  (Table 49).
For those  p la n t s  pinched on September 19, 'H-15'  a t  34.3 cm 
had th e  g r e a t e s t  mean h e ig h t  and 'Super  S t a r '  had the  s m a l l e s t  
a t  23.5  cm. For th o se  p l a n t s  pinched on September 26, 'H-15'  
f i n i s h e d  t a l l e s t  again  a t  33.38 cm and 'V-10'  was the  s h o r t e s t
130
Table 49. E f f e c t  o f  pinch date  on f i n a l  he ight  o f  various
natural day grown c u l t i v a r s  in 1977.
________________ Mean he ig h t  (cm)__________________
C u l t iv a r  Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 28.66 + 2 .2
Hot Pink 26.12 + 0.7
Lady 27.88 + 1.1
S. S ta r 23.55 + 0 .8
Supreme 26.60 + 1.3
A. H. White 30.11 + 1.2
V-10 24.57 + 1.2
H-15 34.32 + 1 .0
F a n t a s t i c 27.50 + 1 .0
Imp. Roch. 28.45 + 1.1
White Roch 30.38 + 0 .9
29.25 + 1 .1ns 27.33 + l . l ns
28.29 + 1 .0ns 27.16 ± 0 .9 ns
25.88 + l . l ns 25.85 + 0 .9 ns
25.29 + 1 .0ns 23.29 + 1.0ns
23.14 + l . l nS 25.69 + 1.2 ns
28.66 + 1.2ns 29.66 + 2 .1ns
21.00 + 1 .1* 21.14 + l . 2ns
33.38 + 1.5ns 23.25 + 1.5**
30.92 + 1.2* 27.55 + 1 .5ns
28.70 + 1 .6ns 27.33 + 2 .9 ns
32.20 + 1.4ns 32.88 + 1.5ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i t y
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a t  21.0  cm. For those  p l a n t s  pinched October 3, 'White Rochford'  
was the  t a l l e s t  a t  32.8  cm and again  1V-10' was th e  s h o r t e s t  
a t  21.14 cm.
Of those  p la n t s  pinched on September 26, only  ' V-10* had 
a s i g n i f i c a n t  decrease  in  h e ig h t  ( 3 .5  cm) and only 'F a n t a s t i c '  
had a s i g n i f i c a n t  i n c r e a se  in f i n a l  he ig h t  (3 .4  cm) when compared 
to  corresponding p l a n t s  pinched on September 19. All o th e r  c u l t i -  
vars  showed no s i g n i f i c a n t  d i f f e r e n c e s  in  h e ig h t  when comparing 
the  two pinch d a te s .
Of those  p la n t s  pinched on October  3, only ' H-15' was 
s i g n i f i c a n t l y  a f f e c t e d .  This  c u l t i v a r  had a d r a s t i c  and h ighly  
s i g n i f i c a n t  r ed u c t io n  o f  11.08 cm in  h e ig h t  when compared with 
p l a n t s  pinched on September 19.
'White Rochford'  f i n i s h e d  c o n s i s t e n t l y  t a l l  and ' V-10' 
and 'Super  S t a r '  were c o n s i s t a n t l y  s h o r t  ac ross  a l l  pinching 
d a t e s .
When comparing c u l t i v a r s  common to  both y e a r s ,  'D iva '  
was c o n s i s t a n t l y  t a l l e r  in  1977 f o r  a l l  p inching t re a tm en ts  than 
in 1976. 'Lady' was c o n s i s t e n t l y  s h o r t e r  in 1977 than  in 1976. 
'Super  S t a r '  was somewhat s h o r t e r  in  1977 and th e  h e igh ts  o f  
'F a n t a s t i c '  and 'Improved Rochford' were v i r t u a l l y  th e  same 
(Tables 23 and 49) .
Number o f  Leaves
For most o f  th e  c u l t i v a r s ,  th e  pinching da te  had l i t t l e  
s i g n i f i c a n t  e f f e c t  on th e  mean number o f  leaves  per  f lowering 
shoot  (Table 50).
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Table 50. E f f e c t  o f  pinch date  on the  mean number o f  l ea v es
per f lower ing  shodt fo r  various natural day grown
c u l t i v a r s  in 1977.
C u l t iv a r  Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 6.19 + 0.9 7.22 + 0 .9 ns 4.89 + 0 .9 ns
Hot Pink 6.91 + 0 .2 6.95 + 0 . 3ns 6.09 + 0.3*
Lady 4.94 + 0.3 4.89 + 0 .3 ns 4.67 + 0 .2ns
S. S ta r 4.61 + 0 .3 4.28 + 0 .3 ns 4 .28 + 0 .3 ns
Supreme 5.77 + 0.4 5.27 + 0 .3 ns 5.02 + 0 .4 ns
A. H. White 6.67 + 0.4 6.83 + 0 .4 ns 6.50 + 0 .7 ns
V-10 7.46 + 0.3 6.39 + 0.3* 5.53 + 0.3**
H-15 5.87 + 0 .2 6.81 + 0.3* 4.71 + 0.4*
F a n t a s t i c 5.95 + 0.3 6.75 + 0 .4 ns 6.64 + 0 .4ns
Imp. Roch. 6 .22 + 0.3 5.95 + 0 .4 ns 5.92 + 0 .8ns
White Roch. 7.36 + 0.3 8.40 + 0 .5 ns 7.08 + 0 .5 ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i ty
**.01 l e v e l  o f  p r o b a b i l i ty
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For those  p la n t s  pinched on September 19, ' V-10' had the  
l a r g e s t  mean number o f  leaves  per  shoot (7 .5 )  and 'Super  S t a r '  
had the  s m a l l e s t  number ( 4 .6 ) .  For those  p la n t s  pinched on 
September 26, 'White Rochford' had the  l a r g e s t  number o f  leaves  
(8 .4 )  and again  'Super  S t a r '  had the  s m a l l e s t  ( 4 .3 ) .  Of those  
p l a n t s  pinched on October 3, again  'White Rochford'  had the  l a r g e s t  
number o f  leaves  (7 .1 )  and 'Super  S t a r '  again had the  s m a l le s t  
number o f  leaves  per  shoot  ( 4 .3 ) .
For those  c u l t i v a r s  pinched on September 26, 'V-10' had 
a s i g n i f i c a n t  decrease  (1 .07  leaves )  and ' H-15' a s i g n i f i c a n t  
i n c r e a se  (0 .94 leaves )  in  mean number o f  leaves  when compared 
to  corresponding p l a n t s  pinched on September 19. All th e  o th e r  
c u l t i v a r s  were not s i g n i f i c a n t l y  a f f e c t e d .  For those  p la n t s  
pinched on October  3, 'Hot Pink '  had a s i g n i f i c a n t  decrease  
in  number o f  leaves  ( 0 .8 2 ) ,  'V-10'  a h igh ly  s i g n i f i c a n t  decrease  
in number o f  leaves  (1 .9  leaves )  and ' H-15' a s i g n i f i c a n t  r educ t ion  
in  number o f  leaves  (1 .2  leaves )  when compared to  corresponding 
p la n t s  pinched on September 19. All o th e r  c u l t i v a r s  were not  
s i g n i f i c a n t l y  a f f e c t e d .  A general  t r e n d  was noted such t h a t  p la n t s  
pinched on l a t e r  da tes  had u s u a l ly  lower l e a f  means.
Across a l l  o f  the  p inching d a t e s ,  'White Rochford'  had 
c o n s i s t e n t l y  l a r g e r  numbers o f  leaves  and 'Lady' and 'Super 
S t a r '  had c o n s i s t e n t l y  lower l e a f  numbers.
In comparing the  responses  o f  those  c u l t i v a r s  common to  
both y e a r s ,  t h e r e  were no c l e a r  t r e n d s  ev iden t .
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The Internode Length
The e f f e c t s  o f  t h r e e  pinching da tes  on the  average in te rnode  
leng ths  may be seen in  Table  51. For most o f  t h e  c u l t i v a r s ,  
p inching da te  had l i t t l e  e f f e c t  on in te rnode  means.
For those  p l a n t s  pinched on September 19, 'Lady' had the  
l a r g e s t  in te rnodes  a t  3 .8  cm and 'V-10'  had the  s m a l le s t  a t
2 .2  cm. Of the  c u l t i v a r s  pinched on September 26, 'Lady' again 
had the  s a m l le s t  a t  2 .4  cm. Of those  p l a n t s  pinched on October 3, 
'Diva '  had the  l a r g e s t  in te rnodes  a t  3.9 cm and 'V-10'  again 
the  s m a l l e s t  a t  2 .4  cm.
For those  p l a n t s  pinched on September 26, only 'H-15'  was 
s i g n i f i c a n t l y  a f f e c t e d  when compared with  p l a n t s  pinched on 
September 19. This c u l t i v a r  had an average r educ t ion  o f  0 .5  cm 
when compared with  p l a n t s  pinched on th e  f i r s t  pinch d a te .  All 
o th e r  c u l t i v a r s  pinched on September 26 were not  s i g n i f i c a n t l y  
a f f e c t e d .  For those  p l a n t s  pinched on October 3, 'Hot Pink'  
showed a h igh ly  s i g n i f i c a n t  in c r e a se  o f  average in te rnode  length  
o f  0.5  cm, 'H-15'  a h igh ly  s i g n i f i c a n t  decrease  o f  1.0  cm, and 
'F a n t a s t i c '  a s i g n i f i c a n t  decrease  o f  0 .5  cm when compared to  
corresponding p l a n t s  pinched on September 19. All o th e r  c u l t i v a r s  
pinched on October 3 had no s i g n i f i c a n t  d i f f e r e n c e  in in te rnode  
means when compared to  p l a n t s  pinched on September 19.
Across a l l  o f  the  p inching  d a t e s ,  'Lady' had c o n s i s t e n t l y  
long in te rnodes  and 'V-10'  had c o n s i s t e n t l y  s h o r t  in te rn o d e s .
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Table 51.  E f f e c t  o f  pinch date  on average internode length  fo r
natural day grown c u l t i v a r s  in 1977.
___________Mean in te rnode  leng th  (cm)____________
C u l t iv a r  Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 3.46 + 0.2 3.65 + 0 .2ns 3.92 + 0 .2ns
Hot Pink 2.95 + 0 .1 3.14 + 0.1 ns 3.48 + 0 .1**
Lady 3.79 + 0 .2 3.82 + 0 .2 ns 3.82 + 0 .2ns
S. S ta r 3.35 + 0 .2 3.77 + 0 .2ns 3.56 + 0 .2ns
Supreme 3.41 + 0 .2 3.25 + 0 .2 ns 3.82 + 0 .2ns
A. H. White 3.51 + 0 .2 3.26 + 0 .2 ns 3.53 + 0 .4 ns
V-10 2.19 + 0 .2 2.40 + 0 .1 ns 2.36 + 0 .2ns
H-15 3.41 + 0 .1 2.94 + 0 .1* 2.43 + 0 .1**
F a n ta s t i c 3.47 + 0 .1 3.33 + 0 .1ns 2.95 + 0 .2*
Imp. Roch. 3.48 + 0 .1 3.65 + 0 .2 ns 3.56 + 0 .3 ns
White Roch. 3.16 + 0 .1 2.97 + 0 .2ns 3.24 + 0 .2ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i ty
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These c h a r a c t e r i s t i c s  were a l s o  observed f o r  th e se  two c u l t i ­
vars  in  the  d i scu s s io n  o f  e f f e c t s  o f  var ious  l i g h t i n g  regimes.
In comparing th e  in te rn o d e  means o f  c u l t i v a r s  common to  
both y e a r s ,  'D iva '  and 'Super  S t a r '  had c o n s i s t e n t l y  longer  
in te rn o d e s  in 1977. The s l i g h t l y  lower l i g h t  i n t e n s i t i e s  men­
t io n e d  e a r l i e r  f o r  1977 may have c o n t r ib u te d  to  th e se  e f f e c t s .
The Number o f  Bracts
The e f f e c t s  o f  t h r e e  pinching da tes  on the  mean number of  
b r a c t s  per  shoot  may be seen in  Table 52. For most of  th e  c u l t i v a r s  
in  t h i s  s tudy  the  da te  o f  p inching had a r e l a t i v e l y  small e f f e c t  
on the  mean number o f  b r a c t s  produced per  shoot.
For a l l  t h r e e  o f  t h e  pinching d a t e s ,  'D iva '  had th e  l a r g e s t  
number o f  b r a c t s  per  shoot  and 'A. H. White'  had th e  s m a l l e s t  
number. For th e  t h r e e  pinching  t r e a tm e n t s ,  'D iva '  produced an 
average o f  5 7 .8 ,  65.5 and 55.9 b r a c t s  per  pot  r e s p e c t i v e l y  and 
'A. H. White ' produced 3 7 .9 ,  36.0 and 32.0 r e s p e c t i v e l y .
For those  p l a n t s  pinched on September 26, only 'V-10'  and 
'Improved Rochford'  showed s i g n i f i c a n t  d i f f e r e n c e s  in  b r a c t  
means per  shoot  when compared to  corresponding p l a n t s  pinched 
on September 19. 'V-10'  showed a h igh ly  s i g n i f i c a n t  reduc t ion
in  b r a c t  mean per  shoot  o f  3 .6  and 'Improved Rochford1 showed 
a s i g n i f i c a n t  r ed u c t io n  o f  2 .5  b r a c t s  per  shoot  when compared 
to  corresponding p l a n t s  pinched on September 19. I t  i s  i n t e r e s t i n g  
to  note  t h a t  'D i v a ' ,  'H-15'  and ' F a n t a s t i c '  showed sm a l l ,  but
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Table 52.  E f f e c t  o f  pinch date  on the mean number o f  bracts
per f low er ing  shoot  fo r  var ious  natural day grown
c u l t i v a r s  in  1977.
C u l t iv a r  Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 14.44 + 1.0 16.37 + 1.0ns 13.97 + 1.0ns
Hot Pink 12.29 + 0.7 10.66 + 0 .9 ns 10.59 + 0 .8ns
Lady 10.42 + 0.7 9.47 + 0 .7 ns 8.17 + 0.5*
S. S ta r 10.08 + 0 .6 9.61 + 0 .7 ns 8.39 + 0 .7 ns
Supreme 13.05 + 0.9 12.80 + 0 .7 ns 10.02 + 0.7*
A. H. White 9.47 + 0 .8 9.00 + 0 .8 ns 8 .00 + 1.3ns
V-10 13.28 + 0 .9 9.69 + 0 .8** 8.64 + 0.9**
H-15 13.99 + 0.7 15.94 + l . l ns 12.62 + l . l ns
F a n t a s t i c 12.55 + 0.9 12.85 + l . l ns 8.61 + 1.3*
Imp. Roch. 13.70 + 0.7 11.17 + 1.0* 8.50 + 1.8*
White Roch. 11.58 + 0.9 9.87 + 1 .4ns 10.50 + 1.4ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01 l e v e l  o f  p r o b a b i l i ty
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not  s i g n i f i c a n t ,  i n c re a se s  in mean b r a c t  number when compared 
to  corresponding p la n t s  pinched on September 19. All o f  the  
o th e r  c u l t i v a r s  pinched on September 26 showed s l i g h t  r e d u c t io n s .  
For those  p la n t s  pinched on October 3, f i v e  c u l t i v a r s ,  'L ad y ' ,  
'Supreme',  'V -1 0 ' ,  ' F a n t a s t i c '  and 'Improved Rochford'  had 
s i g n i f i c a n t  o r  h igh ly  s i g n i f i c a n t  r educ t ions  in  mean b r a c t  number 
pe r  shoot  when compared to  corresponding p la n t s  pinched on 
September 19. All th e  o t h e r  c u l t i v a r s  pinched on September 26 
showed s l i g h t  r educ t ions  in mean b r a c t  number. The magnitude 
o f  th e  s i g n i f i c a n t  red u c t io n s  o f  severa l  among those  p la n t s  pinched 
on October 3, when compared to  those  pinched on September 19, 
ranged from 2 .3  b r a c t s  pe r  f low ering  shoot  f o r  'Lady' to  5.2 
b r a c t s  f o r  'Improved Rochford ' .
Across a l l  p inching d a t e s ,  'D iva '  and 'H-15'  had c o n s is ­
t a n t l y  the  l a r g e s t  mean b r a c t  numbers and 'L a d y ' ,  'Super  S t a r '  
and 'A. H. White'  had th e  lowest  b r a c t  means. There appeared 
to  be c l e a r  r e l a t i o n s h i p  between o r ig i n  o f  th e  c u l t i v a r  and 
t h e i r  mean b r a c t  numbers. Regardless  o f  red u c t io n s  o f  b r a c t  
numbers observed ,  a l l  p l a n t s  in t h i s  s tudy were cons idered  s a l a b l e  
from the  s ta n d p o in t  o f  b r a c t  number.
In comparing the  b r a c t  means f o r  c u l t i v a r s  common to  both 
y e a r s ,  'D iv a ' ,  'Lady' and 'Super  S t a r '  had l a r g e r  b r a c t  means 
f o r  a l l  p inching da tes  in  1976 than  in 1977 (Tables  16 and 52).  
'Improved Rochford' had e s s e n t i a l l y  the  same b r a c t  means across
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a l l  p inching da tes  f o r  both y e a r s .  ' F a n t a s t i c '  had many fewer 
b r a c t s  r e g a rd le s s  o f  p inching  da te  in 1976 than  in 1977. For 
those  c u l t i v a r s  t h a t  showed h igher  b r a c t  counts in 1976, t h i s  may 
have been r e l a t e d  to  s l i g h t l y  g r e a t e r  l i g h t  i n t e n s i t i e s  observed 
in 1976.
The Bract  Spread o r  Diameter
The e f f e c t s  o f  th e  t h r e e  p inching da tes  on mean b r a c t  
d iameters  may be seen in  Table 53. For most o f  th e  c u l t i v a r s  
s tu d i e d ,  p inching d a te  had r e l a t i v e l y  l i t t l e  e f f e c t  on the  mean 
b r a c t  spreads .
For those  p la n t s  pinched on September 19, 'D iva '  had the  
l a r g e s t  mean b r a c t  spread o f  30.4 cm and 'White Rochford' had 
th e  s m a l l e s t  mean b r a c t  spread o f  21.8 cm. For those  p lan t s  
pinched on September 26, again  'Diva '  had th e  l a r g e s t  mean b r a c t  
spread o f  27.9 cm and 'Super  S t a r '  had th e  s m a l l e s t ,  22 .8  cm.
For those  p l a n t s  pinched on October 3, 'Improved Rochford* 
had the  l a r g e s t  mean b r a c t  sp read ,  27.6 cm and 'H-15'  had the  
s m a l l e s t ,  20.3 cm.
For those  p la n t s  pinched on September 26 th e r e  were no 
s i g n i f i c a n t  d i f f e r e n c e s  among c u l t i v a r s  in  mean b r a c t  spreads  
when compared to  corresponding p la n t s  pinched on September 19.
The c u l t i v a r s  'D iv a ' ,  'Hot P i n k ' ,  'L a d y ' ,  ' S u p e r S t a r ' ,  'Supreme',  
'A. H. White'  and 'V-10'  had small r ed u c t io n s  in  b r a c t  spread  
and 'H -1 5 ' ,  ' F a n t a s t i c ' ,  'Improved Rochford' and 'White Rochford'  
had s l i g h t  in c rea se s  in mean b r a c t  spreads .  For those  p la n t s
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Table 53. E f f e c t  o f  pinch date  on the  mean bract diameter
fo r  various  natural day grown c u l t i v a r s  in 1977.
____________Mean b r a c t  d iameter  ( c m ) ______
C u l t iv a r  Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 30.44 + 1.1 27.94 + 1 .2ns 26.38 + 1.1*
Hot Pink 24.67 + 0 .8 23.59 + 1.0ns 22.12 0.9*
Lady 25.97 + 1.1 25.00 + l . l ns 22.19 + 0.9*
S. S ta r 24.00 + 1.5 22.85 + 1.7ns 20.46 + 1.7ns
Supreme 27.05 + 1.6 24.23 + 1.3ns 26.10 + 1.4ns
A. H. White 27.69 + 1.2 26.78 + 1.2ns 20.42 + 2 .0*
V-10 24.50 + 1.2 22.92 + 1 .0ns 21.00 + 1.2*
H-15 23.96 + 1.0 25.75 + 1.6ns 20.31 + 1.6ns
F a n t a s t i c 22.73 + 0.9 25.65 + l . l ns 20.94 + 1 .4ns
Imp. Roch. 23.82 + 1.0 25.42 + 1.4ns 27.58 + 2 .5 ns
White Roch. 21.84 + 1.0 22.97 + 1 .5ns 20.94 + 1.6ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01  l e v e l  o f  p r o b a b i l i t y
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pinched on October  3, 'D i v a ' ,  'Hot  P i n k ' ,  'L a d y ' ,  'A. H. White'  
and 'V-10' a l l  had s i g n i f i c a n t  red u c t io n s  in mean b r a c t  spread 
when compared t o  corresponding p l a n t s  pinched on September 19.
The remaining c u l t i v a r s  had s l i g h t ,  bu t  not  s i g n i f i c a n t ,  r e d u c t io n s ,  
except  f o r  'Improved Rochford ' .  I t  i s  i n t e r e s t i n g  t h a t  'Im­
proved Rochford'  showed a s l i g h t ,  but  not  s i g n i f i c a n t ,  t rend  with 
l a r g e r  b r a c t  spreads  a t  th e  l a t e r  p inching d a te s .  The reason 
f o r  t h i s  i s  not c l e a r .
Across a l l  p inching d a t e s ,  'D iva '  had c o n s i s t e n t l y  l a rg e  
mean b r a c t  spreads .  'White Rochford'  had to  a l e s s e r  degree 
c o n s i s t e n t l y  small b r a c t  sp reads .  All th e  o th e r  c u l t i v a r s  showed 
v a r i a b l e  responses  to  t h e  pinching t r e a tm e n ts .
In comparing th e  mean b r a c t  spreads  o f  c u l t i v a r s  common to  
both 1976 and 1977, 'D iva '  had co n s id e rab ly  l a r g e r  b r a c t  spreads  
in 1977 (Tables 27 and 53).  This i s  o f  i n t e r e s t  s in c e  t h i s  
c u l t i v a r  had sm a l le r  b r a c t  numbers in  1977. Obvious ly,  f o r  
t h i s  c u l t i v a r  a t  l e a s t ,  b r a c t  numbers and b r a c t  spread were not  
a f f e c t e d  by the  same f a c t o r s  in th e  same way. 'Super  S t a r '  was 
somewhat l a r g e r  in 1977. 'L a d y ' ,  ' F a n t a s t i c '  and 'Improved 
Rochford'  a l l  had comparat ively  sm a l le r  b r a c t s  in 1977. I t  i s  
i n t e r e s t i n g  to  note  t h a t  in  1977, l a t e r  p inching da tes  produced 
p ro g re s s iv e ly  sm a l le r  b r a c t  d iam eter  means in  'D iva '  and 'L ad y ' ,  
whereas, in 1976 l a t e r  p inching da tes  inc reased  b r a c t  d iameters  
o f  th e se  two c u l t i v a r s .  These da ta  were obviously  th e  r e s u l t s  
o f  th e  varying i n t e r a c t i o n s  o f  fo rc in g  regime and c u l t i v a r s  grown.
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The Cyathial  C lu s t e r  Diameter
The e f f e c t s  o f  t h r e e  p inching  da tes  on mean c y a th ia l  c l u s t e r  
d iameter  may be seen in Table 54. For most o f  th e  c u l t i v a r s  
grown, p inching  had only  s l i g h t  e f f e c t s  on mean c y a th ia l  c l u s t e r  
d iameter .
For th o se  p la n t s  pinched on September 19, 'D iva '  had the  
l a r g e s t  mean c y a th ia l  c l u s t e r  d iameter  o f  4 .3  cm and 'Lady' 
had the  s m a l l e s t  o f  2 .6  cm. For those  p l a n t s  pinched on Sep­
tember 26, aga in  'D iva '  had th e  l a r g e s t  c y a th ia l  c l u s t e r  with
4 .3  cm and again  'Lady' had th e  s m a l l e s t  with 2 .3  cm. For those  
p l a n t s  pinched on October 3, again  'Diva '  had th e  l a r g e s t  c y a th ia l  
c l u s t e r  with 3 .5  cm and 'H-15'  had th e  s m a l l e s t  with 1.5 cm.
For those  p la n t s  pinched on September 26, none had s i g n i ­
f i c a n t  d i f f e r e n c e s  in  mean c y a th i a l  c l u s t e r  d iameters  when 
compared to  corresponding  p l a n t s  pinched on September 19. I t  
i s  i n t e r e s t i n g  to  note  t h a t  t h e  Mikkelsen c u l t i v a r s  a l l  showed 
s l i g h t l y ,  but  not s i g n i f i c a n t l y ,  l a r g e r  c y a th ia l  c l u s t e r s  when 
pinched on September 26 and compared to  p la n t s  pinched on Septem­
ber  19. The Ecke c u l t i v a r s ,  in  g e n e r a l ,  had somewhat sm a l le r  
c y a th ia l  c l u s t e r s  when pinched on September 26 than p la n t s  pinched 
on September 19. Of th e  p l a n t s  pinched on October  3, 'Supreme',  
'A. H. W h i te ' ,  'V-10'  and 'H-15'  had s i g n i f i c a n t l y  o r  h ighly  
s i g n i f i c a n t l y  sm a l le r  c y a th i a l  c l u s t e r  than corresponding p lan t s  
pinched on September 19. All o f  th e  remaining c u l t i v a r s ,  with
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Table 54.  E f f e c t  o f  pinch date on the mean c y a th ia l  c l u s t e r
diameter f o r  var ious  natural day grown c u l t i v a r s
in  1977.
____________ Mean f lower  d iameter  (cm)____________
C u l t i v a r  Pinched 09/19 Pinched 09/26 Pinched 10/03
Diva 4.28 + 0.2 4.31 + 0 .2ns 3.54 + 0 .2*
Hot Pink 3.19 + 0.1 3.11 + 0 .2 ns 3.00 + 0 .2ns
Lady 2.57 + 0 .2 2.25 + 0 .2ns 2.09 + 0 .1ns
S. S t a r 3.39 + 0 .2 3.41 + 0 .2ns 3.01 + 0 .2ns
Supreme 3.85 + 0 .2 3.52 + 0 .2 ns 3.17 + 0 .2*
A. H. White 3.80 + 0 .2 3.65 + 0 .2ns 3.04 + 0.3*
V-10 2.69 + 0 .2 2.36 + 0 .1 ns 2.08 + 0 .2*
H-15 2.73 + 0.1 2.72 + 0 .2ns 1.53 + 0 .2**
F a n t a s t i c 3.38 + 0.2
Imp. Roch. 3.33 + 0.1
White Roch. 3.21 + 0 .1
3.77 + 0 .2ns 1.53 + 0 .2**
3.70 + 0 .2 ns 3.46 + 0 .4 ns
3.31 + 0 .2ns 3.30 + 0 .2ns
ns = not s i g n i f i c a n t
* .05  l e v e l  o f  p r o b a b i l i t y
**.01  l e v e l  o f  p r o b a b i l i t y
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th e  excep t ion  o f  'Improved Rochford ' ,  showed s l i g h t  reduc t ions  
in  cy a th ia l  c l u s t e r s  when pinched on October 3 and compared 
to  p l a n t s  pinched on September 19. 'Improved Rochford'  showed 
a s l i g h t  in c re a se  in  mean c y a th ia l  c l u s t e r  d iameter  when pinched 
on October  3. I t  should be noted t h a t  th e  t r e n d s  observed in 
th e  in c re a se s  o r  dec reases  in  c y a th ia l  c l u s t e r  d iameters  a re  
e x a c t ly  the  same as those  observed f o r  b r a c t  d iameters  in the  
p revious  s e c t io n .  This i n d i c a t e s  th e  s t rong  r e l a t i o n s h i p  of  
th e se  two v a r i a b l e s .  This  r e l a t i o n s h i p  i s  d iscussed  in the  f o l ­
lowing s e c t io n .
Across a l l  p inching  d a t e s ,  'D i v a ' ,  'V-10' and 'H-15' had 
c o n s i s t e n t l y  the  l a r g e s t  c y a th ia l  c l u s t e r  means and 'Lady' had 
c o n s i s t e n t l y  very small c y a th ia l  c l u s t e r  means.
In comparing th e  c y a th i a l  c l u s t e r  d iameters  o f  c u l t i v a r s  
common to  both y e a r s ,  'D i v a ' ,  and to  a l e s s e r  e x t e n t  'Super  
S t a r ' ,  had l a r g e r  c y a th ia l  c l u s t e r  d iameters  in  1977. 'Lady' 
had c o n s i s t e n t l y  s m a l le r  c y a th ia l  c l u s t e r s  in t h i s  y ea r .
The o v e ra l l  e f f e c t s  o f  var ious  pinching t re a tm en ts  f o r  the  
v a r ious  c u l t i v a r s  f o r  r e p r e s e n t a t i v e  groups o f  p l a n t s  can be 
seen in  F igures  11 - 20.
V. THE RELATIONSHIP AMONG FLORAL VARIABLES 
In t h i s  s e c t i o n ,  c o r r e l a t i o n s  between c y a th ia l  c l u s t e r  
d iameter  and b r a c t  number, c y a th ia l  c l u s t e r  d iameter  and b ra c t  
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Figure 11. Representat ive  p lants  o f  'Annette Hegg Diva1 from
the pinching treatments .
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Figure 12. Representat ive  p lants  o f  'Annette Hegg Hot Pink1
from the pinching treatments .
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Figure 13. Representat ive  p lan ts  o f  'Annette Hegg Lady' from






Figure 14. Representat ive  p lants  o f  'Annette Hegg Super S t a r 1
from the pinching treatments .
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Figure 15. Representat ive  p lan ts  o f  'Annette Hegg Supreme'
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Figure 16. R epresen tat ive  p lan ts  o f  'Annette Hegg White' from
the pinching treatments .
151
H(0- UKPL| g u t t e r
Figure 17. Representat ive  p lants  o f  'Gutbier V-10' from the
pinching treatments .
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Figure 19. Representat ive  plants  o f  'Improved Rochford1 from
the pinching treatments .
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Figure 20. Representat ive  p lan ts  o f  'White Rochford' from
the pinching treatments .
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complete unders tanding  o f  th e  r e l a t i o n s h i p s  among th e se  very 
important  s a l a b i l i t y  de te rm inan ts  was deemed to  be usefu l  in 
developing s p e c i f i c  fo rc in g  recommendations f o r  the  Baton Rouge 
a rea .
The c o r r e l a t i o n  c o e f f i c i e n t s  der ived  by the  Pearson product- 
moment c o r r e l a t i o n s  among the  v a r i a b le s  o f  c y a th ia l  c l u s t e r  
d iam eter ,  b r a c t  number per  f lowering  shoot  and b ra c t  diameter  
in a l l  p o s s ib l e  combinat ions were obta ined  f o r  1976 and 1977 crops 
and a re  p resen ted  in Tables 55 and 56 r e s p e c t i v e l y .
For those  c u l t i v a r s  grown in 1976, t h e r e  were h ighly  s i g n i ­
f i c a n t  p o s i t i v e  c o r r e l a t i o n s  between any two o f  th e  th re e  above 
mentioned v a r i a b l e s .  In cons ide r ing  th e  r e l a t i o n s h i p  o f  c y a th ia l  
c l u s t e r  d iameter  and b r a c t  number per  f lowering  sh o o t ,  a l l  c u l t i ­
vars  excep t  'D iva '  and 'Super S t a r '  showed a h igh ly  s i g n i f i c a n t  
p o s i t i v e  c o r r e l a t i o n  between th e se  two v a r i a b l e s .  The s i g n i f i c a n t  
p o s i t i v e  c o r r e l a t i o n  c o e f f i c i e n t s  ranged in magnitude from 
0.36 f o r  th e  c u l t i v a r  Improved Rochford, to  0.94 f o r  'M arb le ' .
I t  i s  a l so  noteworthy t h a t  the  c u l t i v a r s  C-l White,  Dark Red 
and Pink Rochford showed unusually  high p o s i t i v e  c o r r e l a t i o n  
c o e f f i c i e n t s  o f  0 .90 ,  0 .72 and 0.67 r e s p e c t i v e l y .  The remaining 
s i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t s  between c y a th ia l  c l u s t e r  
d iameter  and b r a c t  number were comparat ively  sm a l le r .  The s i g n i ­
f ic an ce  o f  th e se  lower c o r r e l a t i o n  c o e f f i c i e n t s  i s  due to  the
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Table 55. C orre la tion  c o e f f i c i e n t s  among cy a th ia l  c l u s t e r  d ia ­
m eter, bract number and bract diameter fo r  various
c u l t iv a r s  grown in 1976.
C u l t iv a r
Cyathial
c l u s t e r  d iam ete r /  
b r a c t  number
Cyathial
c l u s t e r  d iam ete r /  
b r a c t  diameter
Bract  number/ 
Bract  d iameter
Dark Red 0.72** 0.76** 0.70**
Diva 0 .2 5 ns 0.59** 0.31*
Lady 0.41** 0.34** 0.39**
Marble 0.94** 0.87** 0.82**
S. S ta r 0 .2 4 ns 0.84** 0 . 15ns
C-l White 0.90** 0.83** 0.81**
M-21 0.45** 0 .66** 0.75**
F a n t a s t i c 0.47** 0.61** 0.46*
Imp. Roch. 0.36** 0.61** 0 .26ns
Pink Roch. 0.67** 0.76** 0.56**
Triumph 0.53** 0.82** 0.41**
ns = not  s i g n i f i c a n t
*.05 leve l  o f  p r o b a b i l i t y
** .01  l eve l  o f  p r o b a b i l i t y
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Table 56. C orre la tion  c o e f f i c i e n t s  among cy a th ia l  c lu s t e r  diam eter ,
bract diam eter and bract number fo r  various c u l t i -
vars grown in  1977.
Cult i  var
Cyathial
c l u s t e r  d iam ete r /  
b r a c t  number
Cyathial
c l u s t e r  d iam ete r /  
b r a c t  d iameter
Bract  number/ 
b r a c t  d iameter
Diva 0.65** 0.54** 0 .20ns
Hot Pink 0.63** 0.64** 0.73**
Lady 0.47** 0.49** 0.45**
S. S ta r 0.81** 0.74** 0.61**
Supreme 0.80** 0.57** 0.51**
A. H. White 0.71** 0.81** 0.51**
V-10 0.49** 0.67** 0.35*
H-15 0.62** 0.45** 0.63**
F a n ta s t i c 0.48** 0.61** 0.53**
Imp. Roch. 0.60** 0.51** 0 .08ns
White Roch. 0.50** 0.67** 0.60**
ns = not s i g n i f i c a n t
* .05  le v e l  o f  p r o b a b i l i ty
**.01 le v e l  o f  p r o b a b i l i ty
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l a rg e  degrees  o f  freedom f o r  sample s i z e .  I t  should be remembered 
t h a t  small c y a th ia l  c l u s t e r  diameter  i s  d e s i r a b l e  from the  s t a n d ­
p o in t  o f  s a le s  p o t e n t i a l .  With t h i s  in mind, f o r  those  c u l t i v a r s  
with  a high degree  o f  r e l a t i o n s h i p  between th e se  two c h a r a c t e r i s t i c s ,  
any t re a tm e n t  aimed a t  i n c r e a s in g  b r a c t  number would r e s u l t  in 
l a r g e r  cy a th ia l  c l u s t e r  d iam e te r s ,  t h e r e f o r e  a compromise in 
fo rc in g  co n d i t io n s  should  be reached.
All o f  the  c u l t i v a r s  grown in  1976 had h igh ly  s i g n i f i c a n t  
p o s i t i v e  c o r r e l a t i o n  c o e f f i c i e n t s  between c y a th ia l  c l u s t e r  diameter  
and b r a c t  d iameter .  The magnitude o f  th ese  c o r r e l a t i o n  c o e f f i c i e n t s  
ranged from 0 .34 f o r  'Lady ' to  0 .87 f o r  'M arb le ' .  'M a rb le ' ,
'Super  S t a r ' ,  ' C-l W h i te ' ,  'Triumph' and 'P ink  Rochford'  showed 
l a r g e  c o r r e l a t i o n  c o e f f i c i e n t s  o f  0 .8 7 ,  0 .84 ,  0 .83 ,  0.82 and 0.76 
r e s p e c t i v e l y .  C le a r ly ,  f o r  th ese  c u l t i v a r s ,  a t  l e a s t ,  a compromise 
must a l so  be ob ta ined  between t re a tm en ts  favor ing  both inc reased  
b r a c t  d iameters  and in c re a se d  cy a th ia l  c l u s t e r  d iam eters .
In most o f  the  c u l t i v a r s  grown in 1976 th e r e  were s i g n i f i c a n t  
o r  h igh ly  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  c o e f f i c i e n t s  between 
b r a c t  number and b r a c t  d iam ete rs .  I t  i s  d e s i r a b l e  from a s a le s  
s tan d p o in t  to  have both o f  th e se  v a r i a b l e s  in c re a se d .  The s i g n i ­
f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  th e se  v a r i a b l e s  ranged from
0.31 f o r  'D iva '  to  0.82 f o r  'M arb le ' .  Three o th e r  c u l t i v a r s ,
'C - l  W h i te ' ,  ' M-21' and 'Dark Red ' ,  a l s o  had l a r g e  c o e f f i c i e n t s  
o f  0 .81 ,  0 .75 and 0 .70 r e s p e c t i v e l y .
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In general  f o r  th e  c u l t i v a r s  grown in  1976 a t re n d  was 
observed such t h a t  th e  degree o f  r e l a t i o n s h i p  ( c o r r e l a t i o n  
c o e f f i c i e n t s )  between c y a th ia l  c l u s t e r  d iameter  and b r a c t  d iameter  
was g r e a t e r  than  was th e  r e l a t i o n s h i p  between c y a th ia l  c l u s t e r  
d iameter  and b r a c t  number. Both o f  th ese  r e l a t i o n s h i p s  were 
s t r o n g e r  than  the  r e l a t i o n s h i p s  o f  b r a c t  number and b r a c t  d iam ete r ,  
with the  excep t ion  o f  'M-21'.
I t  was a l s o  noted t h a t  in general  th e  degree  o f  r e l a t i o n s h i p  
was observed to  be s i m i l a r  between any two given v a r i a b l e s  f o r  
the  t h r e e  comparisons excep t  f o r  'S u p e r S t a r 1, 'Improved Rochford'  
and 'Triumph'.
For those  c u l t i v a r s  grown in 1977, th e r e  was a h igh ly  s i g n i ­
f i c a n t  p o s i t i v e  c o r r e l a t i o n  c o e f f i c i e n t  between c y a th ia l  c l u s t e r  
d iam eter  and b r a c t  number per  f low ering  shoot .  The magnitude 
o f  th e se  c o r r e l a t i o n  c o e f f i c i e n t s  ranged from 0.47 f o r  'Lady' 
to  0.81 f o r  'Super  S t a r ' .  In a d d i t i o n  to  'L a d y ' ,  'Supreme',
'A. H. White'  and 'D iva '  had high c o r r e l a t i o n  c o e f f i c i e n t s  o f
0 .80 ,  0.71 and 0.65 r e s p e c t i v e l y .
There were h igh ly  s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  c o e f f i c i e n t s  
between c y a th ia l  c l u s t e r  d iameter  and b r a c t  d iameter  noted among 
a l l  th e  c u l t i v a r s  grown in  1977. The magnitude o f  th e se  c o r r e l a t i o n  
c o e f f i c i e n t s  ranged from 0.45 f o r  ' H-15' to  0.81 f o r  'A. H. White ' .  
In a d d i t i o n  to  'A. H. W h i te ' ,  'Super  S t a r '  a l s o  had a r e l a t i v e l y  
l a rg e  c o r r e l a t i o n  c o e f f i c i e n t  o f  0 .74.
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For most o f  th e  c u l t i v a r s  grown in  1977 t h e r e  was a p o s i ­
t i v e  h igh ly  s i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t  between b r a c t  
number pe r  f lowering  shoo t  and b r a c t  d iameter .  Only 'D iva '  
and 'Improved Rochford1 had i n s i g n i f i c a n t  c o r r e l a t i o n  c o e f f i c i e n t s  
between th e s e  two v a r i a b l e s .  The reason f o r  th e  small c o r r e l a t i o n  
c o e f f i c i e n t s  o f  'Improved Rochford'  and 'Diva '  i s  t h a t  in the  
1977 crop the  t h r e e  l i g h t i n g  regimes r e s u l t e d  in  o p p o s i te  responses  
f o r  th e  v a r i a b l e s  b r a c t  d iameter  and number o f  b r a c t s  per  f lowering  
shoot.
The p r a c t i c a l  im p l i c a t i o n  o f  th e  seasonal  v a r i a t i o n s  observed 
in 'Super  S t a r '  and 'D iva '  i n d i c a t e  c l e a r l y  t h a t  th e  v a l i d i t y  
o f  the  c o r r e l a t i o n s  observed among the  v a r i a b l e s  i s  s u b je c t  
t o  q u e s t io n .  The f a c t  t h a t  ' F a n t a s t i c ' ,  'Lady' and 'Improved 
Rochford'  had sm a l le r  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  corresponding 
comparisons f o r  both seasons would however seem to  i n d i c a t e  t h a t  
a t  l e a s t  f o r  c e r t a i n  c u l t i v a r s  the  s p e c i f i c  fo rc in g  t re a tm e n ts  
might  a f f e c t  th e  same q u a l i t y  parameters  in  th e  same way.
SUMMARY AND CONCLUSIONS
The f a c t o r s  a f f e c t i n g  fo rc in g  o f  p o i n s e t t i a  in  the  
Baton Rouge a rea  a r e  of  c o n s id e rab le  economic importance.
The p r e se n t  s tudy was conducted in  an a t t e m p t  to  c l a r i f y  
the  s p e c i f i c  responses  o f  s e l e c t e d  c u l t i v a r s  to  severa l  
l i g h t i n g  and pinching regimes.  I t  must be remembered when 
cons ide r ing  th ese  r e sp o n ses ,  t h a t  th e  fo rc in g  o f  q u a l i t y  
p o i n s e t t i a s  f o r  s p e c i f i c  t ime pe r iods  i s  th e  r e s u l t  o f  the  
i n t e r a c t i o n s  of  c u l t i v a r  g e n e t i c  c h a r a c t e r i s t i c s  and en v i ro n ­
mental f a c t o r s  such as  tem pera tu re  and l i g h t i n g . .
The d a te  of f i n i s h  of  p o i n s e t t i a  i s  most c r i t i c a l  from 
a s a l e s  v iewpoin t .  In t h i s  s tudy a lmost a l l  of  the  p l a n t s  
f in i s h e d  a t  a c ce p ta b le  times r e g a rd l e s s  of  l i g h t i n g  or  
pinching t r e a tm e n ts .  Q u a n t i t a t i v e l y ,  th e  l i g h t i n g  t re a tm e n ts  
appeared to  have a more profound e f f e c t  on the  d a te s  of 
f i n i s h  than did  pinching t re a tm e n ts .  In g e n e r a l ,  18-27 
days of  i n i t i a l  p h o tope r iod ic  l i g h t i n g  had a de lay ing  e f f e c t  
on the  d a te  of  f i n i s h  o f  3-19 days in  most c u l t i v a r s .  No 
d e lay s  were observed f o r  the  c u l t i v a r s  Supreme and Lady even 
by 27 days o f  l i g h t i n g .  In l a rg e  measure th e  number of  
days o f  l i g h t i n g  was r e l a t e d  to the  de lay  observed;  however, 
t h i s  r e l a t i o n s h i p  was not  a l i n e a r  one. The p red ic ted  range 
o f  f i n i s h i n g  d a te s  f o r  the  va r ious  c u l t i v a r s  in t h i s  s tudy 
based on r ep o r ted  response  grouping was 21 days;  the  maximum
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observed range was only 17 days f o r  p l a n t s  in  1977 rece iv in g  
27 days o f  l i g h t i n g .  The s m a l l e s t  range o f  f i n i s h i n g  d a te s  
(9 days)  was observed f o r  n a tu ra l  day grown p l a n t s .  C lea r ly  
th e n ,  the  p r e d ic ted  response  groupings o f  th e  v a r ious  c u l t i v a r s  
a r e  o f  q u e s t io n a b le  va lue  f o r  the  Baton Rouge a rea  and vary 
with the  l i g h t i n g  regime. For the  c u l t i v a r s  i n v e s t i g a t e d ,  
a l l  can be pinched as l a t e  as October 3 and s t i l l  be s a l a b l e  
f o r  Christmas when grown on n a tu ra l  days. In g e n e r a l ,  p l a n t s  
pinched l a t e  f in i s h e d  s l i g h t l y  l a t e r  but the  magnitude of  
t h i s  delay  was not  c r i t i c a l .
Lighting regime had v a r i e d  e f f e c t s  on the  percen tages  
o f  p l a n t s  f i n i s h i n g  f o r  s e l e c t e d  t a r g e t  d a t e s .  All n a tu ra l  
day grown p l a n t s ,  excep t  f o r  'H -1 5 ' ,  were s a l a b l e  by December
10. Of the  p l a n t s  grown on n a tu ra l  days ,  'Super  S t a r ' ,  
' F a n t a s t i c * ,  'P ink  R ochford ' ,  'Hot P i n k ' ,  and ' V-10' were 
ready f o r  Thanksgiving.  'H-15' was well t a r g e t e d  f o r  
Christmas s a l e s  when grown on n a tu ra l  days. Of a l l  the  
c u l t i v a r s ,  only Improved Rochford, Hot P ink ,  and V-10 
f in i s h e d  f o r  Thanksgiving i f  l i g h t e d  f o r  18-20 days .  The 
f i n i s h i n g  d a te s  were g r e a t l y  spread ou t  f o r  p la n t s  of 
' A.H. W h i te ' ,  'H -1 5 ' ,  'White Rochford'  when grown with 
18-20 days of  l i g h t i n g .  The e f f e c t s  o f  25-27 days of  l i g h t i n g  
were such t h a t  none of th e  c u l t i v a r s  had reached a n th e s i s  
by Thanksgiving a l though  a number were s a l a b l e .  These longer
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exposures to  l i g h t i n g  t r e a tm e n t  did produce a number of  
p l a n t s  which were ready f o r  r e l a t i v e l y  e a r ly  s a l e s  in 
'Dark Red ' ,  'Triumph1, 'Improved Rochford ' ,  and 'Lady ' .
These c u l t i v a r s  along with  'Hot Pink* and 'V-10' would be 
among the  b e t t e r  cho ices  f o r  l a t e  fo rc ing  in the  Baton Rouge 
a r e a .  Of a l l  th e  c u l t i v a r s ,  Diva and Lady had 11-20% 
o f  p l a n t s  not  ready f o r  Christmas when given 25 days of 
l i g h t i n g .  The e f f e c t s  o f  p inching da te s  on the  d i s t r i b u t i o n  
o f  p l a n t s  f i n i s h i n g  f o r  s e l e c t e d  s a l e s  da tes  was again  a 
d i r e c t  fu n c t io n  of  the  c u l t i v a r  grown. Of those  p la n t s  
pinched e a r ly  (September 17-19) 'Hot P ink1, 'Super S t a r ' ,  
' F a n t a s t i c ' ,  'P ink R o ch fo rd ' ,  and 'V-10'  had l a rg e  numbers 
o f  p l a n t s  f i n i s h i n g  f o r  Thanksgiving.  The l a t e r  pinching 
d a te s  (October 1-3) caused a l l  c u l t i v a r s  to  f i n i s h  a f t e r  
Thanksgiving except  f o r  'P ink Rochford ' .  The e f f e c t  o f  l a t e  
pinching on 'D iva '  was d e t r im en ta l  in  t h a t  i t  was badly 
t a r g e t e d  f o r  s p e c i f i c  s a l e s  p e r io d .  Of a l l  the  c u l t i v a r s ,  
'H-15'  and ' F a n t a s t i c '  were b e s t  s u i t e d  f o r  Christmas s a le s  
when pinched as l a t e  as October 1.
The es t im ated  t h e o r e t i c a l  d a te s  of  in d u c t io n ,  based 
on the  ac tua l  d a te  of  f i n i s h  minus the  r epo r ted  response 
group ing ,  f o r  n a tu ra l  day grown p l a n t s  occurred in the  period 
from September 18 to  October  8. For those  p l a n t s  given 18- 
20 days o f  l i g h t i n g ,  in d u c t io n  was es t im ated  to  have occurred
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a t  about  the  same time (September 21 - October 13).  For those  
p l a n t s  given 25-27 days o f  l i g h t i n g ,  induc t ion  was es t im a ted  
to  have occurred  between September 22 and October 18. The apparen t  
delay  in induc t ion  was caused by e x t r a  pho toper iod ic  l i g h t i n g ,  
however th e  magnitude o f  delay  appeared small when compared to  
the  number o f  days o f  l i g h t i n g .  Moreover,  i t  would appear  from 
th e  data  t h a t  c e r t a i n  c u l t i v a r s  were induced while  exposed to  
a r t i f i c i a l l y  long days. Although t h i s  has been r ep o r ted  f o r  c e r t a i n  
c u l t i v a r s ,  i t  seems t h a t  a more probable  exp lana t ion  f o r  th ese  
phenomena i s  t h a t  th e  comparat ively  s h o r t e r  days and lower tempera­
t u r e s  fo l lowing the  end o f  th e  supplemental l i g h t i n g  p e r io d s ,  
r e s u l t e d  in  a f a s t e r  in duc t ion  and subsequent development of  
th e se  p l a n t s .  The e f f e c t s  o f  t h i s  was the  observed reduc t ion  
in expected delays  f o r  th e  supplemental l i g h t i n g  p e r io d s .  C lea r ly  
th e n ,  the  response groupings f o r  th e  c u l t i v a r s  i n v e s t i g a t e d  a re  
s h o r t e r  f o r  p l a n t s  given more days o f  a r t i f i c i a l  l i g h t i n g  than 
r e p o r t e d .  The da te  o f  pinching had r e l a t i v e l y  l i t t l e  e f f e c t  
on th e  t h e o r e t i c a l  d a te s  o f  induc t ion  when compared to  th e  e f f e c t s  
o f  l i g h t i n g .  The general  t re nd  was t h a t  l a t e r  pinching r e s u l t e d  
in delayed in d u c t io n .  The reason f o r  t h i s  de lay  i s  probably 
th e  f a c t  t h a t  f o r  c e r t a i n  c u l t i v a r s  induc t ion  may have a l read y  
begun p r i o r  to  the  l a t e s t  p inching d a te .  Cer ta in  f r e e  breaking 
c u l t i v a r s  such as 'D i v a ' ,  in  which the  in f lu en c e  o f  ap ica l  dominance 
i s  r e l a t i v e l y  rudimentary ,  show much l e s s  delay  in  induc t ion  
when pinched l a t e .
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In general  the  t r e n d  i s  t h a t  both th e  supplemental long 
day l i g h t i n g  and th e  l a t e r  pinching da tes  in t h i s  i n v e s t i g a t i o n  
r e s u l t e d  in re d u c t io n s  in some o f  th e  v e g e t a t i v e  v a r i a b l e s  a s s o c i ­
a ted  with q u a l i t y  in  p o i n s e t t i a .  The e f f e c t  o f  supplemental 
l i g h t i n g  was an in c r e a s e  in f i n a l  he igh t  over  p l a n t s  grown on 
n a tu ra l  days except  f o r  'L a d y ' ,  'P ink Rochford ' ,  'T r iumph ' ,
'A. H. White'  and 'V -1 0 ' .  The general  p a t t e r n  was t h a t  l a t e r  
p inching reduced h e i g h t ,  but  only in  'Triumph' and 'V-10'  was 
t h i s  r educ t ion  deemed commercially importan t .  The inc reased  
h e igh ts  noted f o r  l i g h t e d  p la n t s  was probably due to  t h e i r  delayed 
in d u c t io n .  For t h i s  same reason ,  th e  e f f e c t s  o f  l i g h t i n g  and 
p inching regimes on the  numbers o f  leaves  and in te rn o d e  leng ths  
a re  s i m i l a r  to  the  e f f e c t s  o f  th e se  f a c t o r s  on h e ig h t .  Light ing  
caused a s l i g h t  in c r e a s e  in l e a f  numbers and in te rn o d e  leng ths  
f o r  most c u l t i v a r s .  This  e f f e c t  was e s p e c i a l l y  noted in 'M arb le ' ,  
'M -21 ',  'V-10'  and ' F a n t a s t i c ' .
To the  l a r g e s t  deg ree ,  l i g h t i n g  and pinching t re a tm en ts  had 
g r e a t e r  e f f e c t s  on f l o r a l  v a r i a b l e s  than on v e g e t a t i v e  v a r i a b l e s .  
The number o f  b r a c t s  and the  spread o f  b r a c t s  were th e  most 
importan t  f l o r a l  c h a r a c t e r i s t i c s  measured. In general  supplemental 
l i g h t i n g  and l a t e r  pinching da tes  reduce both b r a c t  spread and 
numbers. Supplemental l i g h t i n g  had e s p e c i a l l y  adverse  e f f e c t s  
on b r a c t  numbers o f  'M a rb le ' ,  'Dark Red ' ,  'T r ium ph ' ,  'D iv a ' ,
'L a d y ' ,  'Supreme' and 'Improved Rochford ' .  The leng th  o f  exposure
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to  a r t i f i c i a l l y  long days was somewhat r e l a t e d  to  the  reduc t ions  
in  b r a c t  numbers. C u r ious ly ,  'Hot P in k 1 had an in c r ea se  in b r a c t  
number with  supplemental  l i g h t i n g  when compared to  n a tu ra l  day 
grown p l a n t s .  The a c c e l e r a t e d  development noted a f t e r  the  end 
o f  l i g h t i n g  t re a tm e n ts  may have accounted f o r  those  reduced b r a c t  
numbers. L a te r  p inching da tes  were e s p e c i a l l y  de t r im en ta l  on 
'Dark R ed ' ,  'D i v a ' ,  'M a r b l e ' ,  'C - l  W h i te ' ,  ' F a n t a s t i c ' ,  'P ink 
R ochford ' ,  'V -1 0 ' ,  ' Improved Rochford'  and 'Tr iumph' .
I t  has been observed t h a t  b r a c t  en largement proceeds u n t i l  
a n t h e s i s .  Supplemental l i g h t i n g  t re a tm e n ts  given in  t h i s  s tudy ,  
had however, v a r ied  r e s u l t s .  For c e r t a i n  c u l t i v a r s ,  such as 
'D i v a ' ,  'P ink  R o ch fo rd ' , 'White R o c h fo rd ' , ' Improved R o ch fo rd ' , 
and ' F a n t a s t i c ' ,  supplemental l i g h t i n g  inc reased  b r a c t  spreads  
when compared to  n a tu r a l  day grown p l a n t s .  L ight ing  had an e s ­
p e c i a l l y  adverse  e f f e c t  on th e  b r a c t  spreads  o f  'Dark Red ' ,  'M arb le1, 
'Lady1, 'Super  S t a r '  and ‘A. H. White1. L a te r  p inching da tes  
caused s i g n i f i c a n t  r e d u c t io n s  in  b r a c t  spreads  o f  'D i v a ' ,  'Hot 
P i n k ' ,  'L a d y ' ,  'Dark R ed ' ,  'M a r b l e ' ,  'C - l  W h i te ' ,  'A. H. W hi te ' ,  
'V -1 0 ' ,  and 'M-21'.  These r ed u c t io n s  a re  probably due to  a c c e l e r ­
a ted  development to  a n t h e s i s  a s s o c i a t e d  with th e  l a t e r  pinching 
da tes  and th e  l i g h t i n g  t re a tm e n ts  in  t h i s  s tudy .  The e f f e c t s  
o f  l i g h t i n g  and pinching regimes on c y a th i a l  c l u s t e r  d iameters  
were no t  commercially im portan t .
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I t  was found t h a t  f o r  n ea r ly  a l l  c u l t i v a r s  t h e r e  were s trong  
c o r r e l a t i o n s  among c y a th ia l  c l u s t e r  d iam eter ,  number o f  b r a c t s ,  
and th e  b r a c t  spread.
C er ta in  c u l t i v a r  c h a r a c t e r i s t i c s  were found to  be c o n s i s t e n t  
ac ross  the  var ious  t re a tm e n ts  in t h i s  s tudy.  ’Super S t a r ' ,  
' F a n t a s t i c ' ,  'P ink  Rochford1, 'Hot P i n k ' ,  'V -1 0 ' ,  'Improved 
R ochford ' ,  'Lady' and 'Supreme' were r e l a t i v e l y  e a r l y  and 'H-15' 
and 'White Rochford'  were r e l a t i v e l y  l a t e .  'H -1 5 ' ,  'White Roch­
f o r d ' ,  'Marble'  and 'Diva '  were f in i s h e d  t a l l  and 'Super  S t a r ' ,
'Hot P i n k ' ,  'V -1 0 ' ,  and 'Lady' f in i s h e d  s h o r t ,  'Improved Rochford ' ,  
'L a d y ' ,  'H -1 5 ' ,  'D iva '  and 'M-21' had la rg e  numbers o f  b rac t s  
and 'Super S t a r '  and 'A. H. White'  had few b r a c t s .  ' F a n t a s t i c ' ,  
'Supreme',  'M a rb le ' ,  'D i v a ' ,  'Triumph' and 'Dark Red' had la rg e  
b r a c t  d iameters  and 'Super  S t a r ' ,  'White Rochford' and 'M-21' 
had small b r a c t  spreads .
I t  i s  i n t e r e s t i n g  to  note  t h a t  the  responses  o f  th e se  c u l t i y a r s  
s tu d ied  were such t h a t  g r e a t  to l e ra n c e s  were shown to  a l l  the  
l i g h t i n g  and pinching t r e a tm e n ts .  All p la n t s  grown were e s s e n t i a l l y  
s a l a b l e  both from the  s ta n d p o in t  o f  s i z e  and number o f  b ra c t s  
and from the  s tan d p o in t  o f  f i n i s h  d a te .  The main c r i t e r i o n  used 
to  de termine f i n i s h ,  a n t h e s i s ,  must not  be regarded as th e  e a r l i e s t  
da te  the  p l a n t s  were s a l a b l e .
The e f f e c t s  o f  l i g h t i n g ,  r epo r ted  to  be so h e n e f i c i a l  in 
nor the rn  a r e a s ,  may be l e s s  n o t i c e a b le  in many season in the
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Baton Rouge a rea  because o f  our  h igher  l i g h t  i n t e n s i t i e s ,  longer  
pho toper iods ,  and h igher  tempera tures  t h a t  p rev a i l  dur ing the  
per iod  when p o i n s e t t i a s  a r e  n a t u r a l l y  responding to  in d u c t iv e  
changes in  the  environment (September 18 -  October 8 ) .  Higher 
tempera tures  commonly de lay  n a tu ra l  day induc t ion  u n t i l  e a r ly  
October o r  mid-October.  During unusua l ly  cool l a t e  September 
weather ,  l i g h t i n g  can p reven t  premature induc t ion  with r e s u l t i n g  
e a r l y  f i n i s h  and o f te n  small b r a c t s .
The f av o rab le  environment in  th e  Baton Rouge area  a l so  allows 
p l a n t s  to  be pinched l a t e r  than recommended f o r  o th e r  a reas  
and s t i l l  f i n i s h  in  time f o r  Thanksgiving Day o r  Christmas s a l e s  
with proper  choice  o f  c u l t i v a r s  f o r  the  e a r l y  o r  l a t e  per iods .
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